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ments of two uſeful Engines, "together withfeve- 
ral Ules the {aid Engines have lately been apply 'd to: 
Your Lordſhip knows that moſt of them have been . 
try'd in the Royal Soctety, and they could not fail to 
produce ſome good EffeQ; fince inmaking of themT 
was conducted by Men of that Capacity; ſo that I 


am ready at .preſent. to convince by Experience all 


thole that would queſtion-either the Truth, or the 


_ Uletulneſs of the Contents of this Book : It may there- 


fore be of great Advantage to the Publick, if can but 
keepit from lying in the Dark, and engage Foes 


'2 to 


The Epiſtle D EDICATORY. 
to take Notice of it : Now My Lord, for that pur- 
poſe I know no better way than to Infſcribe. it to 
Your Lordſhip,who poſleſſing ſo many great Qualities 


not to be deſcribed. in this place, ls allo the head of 
that Iluftrious Baa The *R 0 Tt LS CE IETY, 


which 5 deleruedly* ſo highly eſteemed ;  "UOTARY 
Learning is.valu'd:.I hope therefore, that 'this De- 


dication which mightat firſtbe takentor a great Bold- 
neſs, will plainly appear tabebutan indiſpenſible Du- 


ty fince the leiſure 1 have'eryoy'd to iflox'e theſe Stu- 


diesis owing to that learned Company, where Your 
Lordſhip doth Prefide with ſo'much Aplaule, and 
theſe your many Benefits are beſtow'd upon ime to no 
other purpoſe, but toengage me tocontribute what- 
ſocver I can that Your Generofity may turn to the 
Advantage DIS. op am: n-with al Lithaginable 
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READE R 


7 Treatiſe of the Digeſter,! as Nb" ax the firmer, 
preſents me with an occaſion to ſpeak againſt art 
Error, that may do great prejudice to the' Publick,:: The 
thing is that moſt of the Inwentors:dothink, it nece ſſaryto 
keep their Diſcoveries very 1 ecret, for fear other People 
amitating them fſbould have \a ſhare in their profits; this 
falſe Opinion hath bereau d the World of ſeneral good ſe- 
crets, and the Inventars have alſo been-deprived of all 
their pofit, becauſe they were afraid to looſe part of it. Now 
we | may eaſily avoid falling into that Error, if we do 
but conſider, that People are not ſo forward to embrace 
new things; every. one; looks'to Rk andis pladto ſee 
others try firſt the way : Of this truth we may find a good 
Inftance inthe following Papers, ſmce they ſhew plainly 
enough that the Digeſter is an uſeful Invention, grounded 
upon good Principles, and confirmed by Experience : 

Nevertheleſs having publiſht this Diſcovery above frue 
Tears ago, T ſee that but wery few People have been wil- 
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= To 3s Reader. 

lino to make uſe of it : Þ) is known likgwiſe that when 
the Tuwention £6 "Wind-Mills and Water-Mills was new 

Pliny, although he was one of the moſt knowing Men ir 
" Fame, lid not 'value rd Engines but as a Curioſity; 
and their uſefulneſs:conkd wot be well approved, but by 
Ree þ time: 1 do therefore conclude, that thoſe who 
fepveries-muft take care to make them per- 

Faphe Publick, as ſoon gs they can, that the 
orld being fully convinced of their uſefulneſs, they may 
be brought to ordinary praftice, and' vhis will -ftill happen, 
but too-late for the advantage both of the Piiblick antof 
the\ Inventor: For. my-part that T may not be found wan- 
ting in promoting\the Engines treated \of int theſe Papers, 
T dot onlyexplain as cleatly is F can; all that F know a+ 
bout the ſame'; but. T. undertake to- let People ſee them 
iry dance-aWeek,, in Black-Fryars , in Water-Lane, 
#. Mr':Boiffonets, over againſt the Blew Boot'; 3 every 
Monday at three of the Clock/in the Afternoon bit to 
avid Confuſion and cronding in of unknown People, thofe 
that will do mee the Honour to. come, ave defiredto bring a- 
long with them.a Recommendation grort "M7 f oy View 
. bers of the' Royal — | 
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SECTION 


Of the IMPROVEMENTS ard. zew USES 
9 OTE BONES. 


\HE firſt ImprovementT have made of the Dipeſter 
was when His Majeity CA AREES the Second 

f Bleſſed Memory, commanded me to-maks- One for His 
way ag. at Whitehall; 1 made. it ſuch as it is repreſented 

Fig. it 
7 Pt 5 the great hollow Cylinder of caſt Braſs, 42 Inches 
high, and 5 Inches Diameter, | - 

bs” B is the Cover of the Cylinder, 2 Inches deep; and" is 
ground and adapted very exattly tþ the Cylinder. 

CC two Appandones of the (Fence Ad, as the Tro-- 
nions'of a Great Gun. - 

D'D DD two- pieces.or Plates of Iron, having holes to 
their ends, to enter by one end upor the Frotiions CC, s and 
by the other upon' the Iron: Plare' EE EE,” 

F F F F Four Screws who havetheir ferate'in the: Iron - 
Plate EEE E; So that by ſcrewins-of theny; the cover BB B 
is preſt againſt the Cylmder 4 4. 

'G Gus the inward For'ty receive whatisto be" digeſted, 
it is /held-up by means of'throe kecle\Beer, we ſome -diltarice 
from the $8hr of the” Cylinder 4 4; and the aperture 
yeacheth as high as poſlible 1n che Cover B B, to the end 

B the 


n = 


— & 
3 SECTION. the frft 
the ſaid aperture, may ſtand above the Water contained in 
. the Cylinder A A. | 


To ſhut up the Pot G G, a cover which needs not be ve- 
ry exa&t 15 put upon it, a {inen cloth 15 put-upon that cover, ; 
and a Braſs Ring IT. Fig. 2. Is thruſt overall; ſome Wa- | 
ter may be powred into that Ring before it be quite thruſt 


in 5 The Po ordeped 15t0,be put jin-the great-Cylinder ] 
A A, whicks thgh mutt be filled up with Water” as much'as , 
is Poſſible, and then apply upon it itscover 'B*B, which LY 


thruſteth down the King 11; the water which had been 
put in it remains above the commiſſure : So that the paper 
Ring \ per 15 tobe put berwxt the Joints remaineth wett 
fillwk ch is-necefſary*to' {hut this Engine exattly, as Thave 
faid in the firſt Treatiſe of the Digeſter, Chap. 1. 'The Cover 
BB being ſo applyed, the Iroz Plate EEE FE- is to be 
adapted:to the:pieces D D:D D,-as it 4s repreſented 1n the 
Scheam ;- then 'by; turning. the Screws with. the Key LL. 
Fig:3- which hath a fourſquare hole:to-enter upon the ſquare 
heads of; the Screws 5 the. Cover B. Bis preſt. very hard a- 
gainſt the Cylinder AA. Now that the Iroz Plate E EE E 
may: be always ready 1ipon the'Cover BB, there 1s a piece of 
cait Braſs turned; ſuch as is repreſented. Fjg.4,made firm u- 
porit ; thispiece- 45 pierged: with : tour: holes MM MM 
through which the Key 1'L may be put to turn the 
SCTeWws. ;' » TT AT (i 

N Is another hole through which drops of Water may be 
Put upon the; Cover B B,* to ſez when it is enough, i++: 

: . 0 O Acertain.Cartouche;born-by.a movable Ring, which 
by being a little. moved round, to.and fro, ſhuts or opens! the 
holes all at,once ;. but that 1s only for Ornaments ſake , and 
that the Engine may appear very plain; and indeed being 


{1 The way to knowthe Degree of Heat by «means of. a drop 
of Water, bath been explained in the'firſt Treatiſe of the Digeſter, 

b Chap. Iſt. | DA tiled 2013 * . t p ; 
| < 
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New'D TOES HR $ 
{zt up updah its Furnace, v4d, 7g, 55411t ſeems to-bebut,;an 
ordinary ſingle Pot with a Cover, 'anda Furnace a little em 
beliſhed, So? Yr Of 17 cites Þ, 

: This Engine hath the advantage to-have no hole to the. co- 
ver, which in the firſt Engines cauled ſome trouble belides the 
danger, leait ſuch a hole thould open and ſpoille the Opera- 
tiou; £t is allo agreat conveniency that the iaward pot, hath 
it's aperture conſiJerably above the water it lies in;: for 

this wiil prevent the danger of the waters. getting into the 
por; and {poihng the things that area boiling, ſoms comu»- 
nication may then be left to the Air from one ' veſſel. intg 
the other, and ſo, tho' the inward veſſel be very weak it 
will not be in danger of breaking, whereas I have 'obſerved 
in the firſt Treatiſe of the Digelter, that it, haſh happened 
ſometimes,, that the liquor in the veſlell A & , —haeating-,;he; 
fore the. inward. pot; made a preſſure {trong;;enqugh. ta 


. break the inward pot, tho it were pretty {trong-: Ldothere- 


fore conclude this new Way. will coſt lels,, and will be morg 
ealie to be uſed; than,the formers And I, do.not {ceany thing 
better can be done, for things that are to þe made; reagly.an 
their, proper : Juices,and without Water; +; 4 2 
Nevertheleſs, as there 1s abundance. of things, that are to 


be boil'd with Water, as Gellies, B:ans, Rice, - &c. -L.have 


made for that deſizn; anotiier ; Eagine, which will. be, very 


advantagious, as well tor the; cheapaeſs ofithe Epgine, and 


the ſaving of fire and time, as tor the conveniency of uſing 
of it ; this Engine 1s norhing elle bur a hollow Cylinder, 
ſhut at the bottom, and open ar rhe top, repreſented Fg. 6. 
I line it within wita Pewter pretty thick, for -fear the Braſs 


ſhould give ſome bad quality ro the-GelJy3-5,And ip thers- is 
no necd of aa inner Poe':' We . mult till uptohe faid-. Cylin- 
der ( fj2. 6. ) with Water and zones, and, Jeave_about; an 
Inch empty, mare or lefs, acco: ding as tae Cylinder will, be 


more of lels chan i 2 Igghes. deep-ro-bkyng: couer repreſented 


fg-.7+; mult allo be lined wich Bewtey, 4n},may; be quite flats; 


becaulc this Engiue, being fitted; 497 a6 turadd: apigice-down 
| B 2 = when 


8ECTIFON whe frf. 
when we pleaſe ; rhe Paper betwixt the Cylinder and the 
Cover may be preſerved always wet, and ſhut exaQtly, 
and there 1s no need the Cover ſhould have: any depth, as 
there-wes in the ' ether Engines. - This Digeſter 1s to be ſet 
in an Iron Frame; repreſented fp; 8. ſuch a Frame is very fit 
to preſs very hard;becauſe the pieces of Iron CC.BB area lits 
tle higher at their extremities than im the middle, and they 
are fo placed, that the Cylinder bears upon them in four pla» 
ces, direaly oppoſite to the four Screws F FFF, which preſs 
at 'equal diſtances upon the Cover; 4o that the preſſure be- 
ing ſo equally diſtributed on all ſides, & {huts much Rrong- 
er, than when there is but one fide which bears the greateſt 
art of the ſtrength. The ſame Iron Frame hath two great 
Foe Pins DD, upon which 1t may eafily be turned up-ſide 
down, being: fuſpended by the ſaid Pins, either by Ropes, 
of upon Tome Iron Foot. There are allo two Hinges of Iron 
EE, fitto receive an Iron Furnace, which holds the Fire to 
the Engine, and in the time it is heating, 1t ought to be ſet 
Horizoatally, that the Fire being directly underneath, may 
heat it the ſooner. © 351.36 EG os 
As meat is apt itt ordinary Pots to ſtick to the ſide of the 


Pot that toucheth the Fire, it might alſo be-apt to engage it 


{elf in this Digeſter;lo that tho' it were turned up-ſide-down, 
the meat Thight {Hill remain in the fame place, and ſo that 
part towards the Fire would be in danger of burning: I 
have thought of a way, how I may keep always Water-be- 
tween the Pot and the Meat, on the ſide of the fre: I take 
for that intent a plate of Pewter, bent like a portion of a hol- 
Jow Cylinder, having ſome ſmall Feet to bear it: .T put this 
Pewrer Plate inthe Digefter , on the fide” rhe fire is to be, 
and put the Meat upon it : Andfo Tam certain there will 
always be the height of the little Feet of the Plate filPd with 
Water, betwixt the fire and the Mear, to preſerve it from 
- Empirenm: This pewter Plate is neceſfary only for Meat ; 
for I have not found that there 15-any danger of burning 
- Bones, Hitts-horn, os Ivory, in making of Gellies. 
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New DIGESTER. 


It is eaſy to {ee that for the-,Boiling of things which xe- 
uvire Water : This Engine- hath ,great-.advantages above 
thoſe which have two Pots : For 1. The inward Pot being 
here as it were incorporated with. the outward. Cylinder, it 
Portificth at, and requireth not fo much Metal, as when 
there are two Vellels, 244y., More. Gelly may be: done in 
this Digefter at once than'in the others; . For the inward 
Pot can never. hold {o much as the outward. 344. There is 
leſs Coel ſpent in the heating of «: Becauſe the Fire being 
dire&ly under the Engine, it aQts more powerfully than 
wherit is put only by the ſide, and by the-ſame reaſon the 
Operation being quicker finiſhed, it can be repeated more 
times in a day. 4zbly. Having the conveniency to move and 
ſhake tlus Engine, there is reaſon to believe,- it will by that 
means make a much greater effeQ, in the ExtraQting of Gel- 
hes: Becauſe the Gelly is nothing elſe but a diffolution of 
Glutinous Particles 1n Water, and # is known that Agitation 
is of agreat help to haſten Diſſolution. 54l1y, This Digeſter 
may be open'd a great deal hotter and ſooner than the- 0- 
thets : Becauſe if one opens a Digeſter with double Pot,be- 
fore it were almoſt cold ; it would happen that the heat and 
preſſure, being yet pretty great in the Internal Pot, the Li 
quor in it would Boil high and run over, as-ſoon as it would 


be freed from the Ambient Preſſure, and the Liquor thus 


ſpil'd is ſpoiled, by being anmgled withthe Water of the 
External Veſſel : But with this new Engine we may take 
out the. Gelly as ſoon .as it is cooled enough, to evaporate 
the drop of Water in 25 or 3o ſeconds : Becauſe the icrews 
may be looſen'd by little and little, -till the Liquor falls like 
ja thred, and the Engine being ſet ſo that the Liquor-may 
fall ſtraight downwards, without touching any' thing that 


- might ſpoil it, a Veſſel may be'put underneath -to- tecetye 


it : Much time may by this means be ſaved, and the Opera- 
tion may be reiterated many more times 1m one day, than if 
could be done with the other Engines. 67þy. It 1s Plain that 
this Engine may ſerve at'Sea. even in ſuch itorms, _ 

the 


& S$SECTLON\< ter frſft 
the 'Liqtorss i! drflidiary "Kettles: would be pilt by :the 
Atengrh'of the Agitativn : For'this 'Engine being faſtened 
tofomething in the Ship,” there would be no danger it ſhould 
looſe any thing 5 and the Furnace alſo-might be ſhut in ſuch 
a manner; as would prevent all the accidents of Fire. 7:hly. 


and Laſtly "there: being but one:pot-here to. be.ordered, 


there is no-doubt but 'this new +Digeſter-is more eaſie to be 
made uſe of, than thoſe that have two Pots. 

 Careis to be taken, to make the lining of Pewter of ſume 
thickneſs in this Engine : Becauſe if it was only tin'd over, 
this tinning would be quickly worn away, and the Braſs 
would give a bad taſt to the things made ready: an-1t - T 
have Experimented it, and have wondred to ſee haw quick- 
ly the tining becomes defective: Nevertheleſs, when there 
1s ſome thickneſs of Pewter, theſe Engines will laſt long e- 
nough, and I have not perceived that pewter Pots uſed for 
ſeveral Years in the Digeſter were ſenſibly diminiſhed : But 
it- muſt be, that in fome places the tining 1s thin. beyond 
imagtnation. - | . | w7t1 
waon4ks 2 Rs 27. : 20 & ci; 
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+ Experiments tryed with this new; Digeſter. 
{10-+7-bV EXPERIMENT ft 


FO know more preciſely than by meer conjeQtures,. 
 -B © how. much this new Digelter would fave in Fre : I 
took-ane day two. parcels. of Char coal, of a pound and half 
eagh 3:;and- being, ;boti of them Kindled equally,” they were 
- Patt the ſaing tune the.one to the, Digeſter * repreſented 
f2.5. and the other to the Digeſter repreſented fe: 6.7.8. 
[the Fire was-encreaſed equally tothe one, and to the otaer : 
;chere.was in, the firft bur what was neceſlary tro make four 
. potinds.an half of Gelly, and in the ot';er there was enough 
to make ſix pounds, nevertheleſs the firlt came nvr folbon 


—— 
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as the other to'ths heat neceſſaty to make Gelly: of Ivory : S9 
that, 'what remained of 'Coals,/to the: one and to the other 
being weighed, more'than twelve ounces were found: to 
haye been conſum'd to the firlt ; whereas: to the other there 
had not been-nine ounces conſumed --Sd that-it appeared:by 
this Expereriment, that by the-new' faſhion Digelter : there 
was almott half the Fire ſaved :'Since it did make a quar- 
ter. more 'Gelly, with a fourth part leſs Coals then the .0- 
ther. Y.-B OO OTE bb | 


} 


EXPERIMENT 24. 

Having ſeen' by the preceeding Experiment, that this 
new Digeſter would ſave Fire much more than the old Ones, 
even for thoſe which ſhould have' occafivn to make-ulſe” of it 
but now 'an4 then: T thought that thoſe which would 
make a-conftant uſe of it; either for ſome'trade, *or for nou- 
riſhing the Men of a Ship, couldalſo find'in it much-greater 
Advantages ;. this libpe was grounded” upor the convemency 
one hath 'to''open this Engine before it 15-cold ; for being 
filled up with tiew Matertals as ſoon as it hath been emptyed, 
being pretty hot {till,T doubted not: but it could ibe heated 
ſooner, and with leſs Coals than the firſt time; But to know: 
more exatly what thar might amount to, I did once 'make 3 
Tryal of it. | g PUT er 1425 

I encreaſed the Fire to the new-Digeſter, till it was come 
to the ordinary heat tv make ſix pounds of Gelly, and being 
left about a quarrer of an Huur to cool, I took out the Gelly 
and filled the Engine again immediately with new Materi- 
als : I did put afterwards the Fire-to-it with equal weight of 
Coals, andTI found, that whereas the firſt time it could not 
be heated in leſs then 35 Minutes ; this ſecond time 1t re- 
quired no'more but 27, and there was but ſeaven Ounces 


and a half of Charcoal conſum'd'; and fo I conclude, _—_ 
| this - 


__ Fqis-new manner, there -would''be a fixth part of Coal leſs 
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inent, | than T had found by the preceeding Experiment ; 
there: is no doubt alſo, . but the Engine would compleat 1ts 
Operatian, . and make (ix Pounds of Gelly in lels then an 
hours time; and therefore. it is eaſy. to {ee it can \afford a- 
bout-1 50 Pounds in'four- and twenty hours, by conluming 
but about eleven pounds of- Charcoal, - and if the, Fur- 
nace. is made fit to burn Sea Coal, the charges. will be-yet 
much diminiſhed. It may therefore be judged how much 
{uch an Engine will be uſeful indong voyages at Sea, where 
people are tired and ſick with eating ſalt meat. 


EXPERIMENT 30. 


I would afterwards try it the conveniency. to move and 
{hake this new Digeſter, would not afford the advantage 
of making. Gelly. with a leſſer degree of heat : for that pur- 
poſe I. took: the. ſame proportions of Water and Ivory as in 
the preceding Experiments, and baving filled up the. Digelt- 
er fig. 5. with'the quantity neceſlary to make four pound and. 
half of Gelly, and the Digefter fig.6. 7, 8. witch the quanti- 
- why to make ſix pounds; I heated them both till 
the fitit evaporated the drop of Water in fix ſeconds, and 
the. other. but wn twelve : Neverthelels, the (elly was 
found as firm in this laſt as in the firit ; and fo I daubted nor 
but the ſhaking had a great e#& to haſten the Extraction of 
Gelly, as well as it hatia for ail other Diflolutions, 


EXPERIMENT. 4h; 
la thefe firit Experiments the Furnace was:made of an Iron 
Plate, beat into a balf Cylinder;; which did-very well hold: 
| the 


New DIGESTER. [- 
the Fire to the Engine-when it was laid horizontally, but it 
hindred the Aire from coming underneath to kindle the 
Fire, - and carry the heat upwards to the Engine, I believed 
then there would be ſome advantage, to make the under 
part of this Furnace like a Grate ; or pierce the Iron Plate 
with a great quantity of holes; it ſucceeded prety well - For 
inſtead of 36 minuts that had been required the firit time, 


to heat the Digeſter : when the Furnace was full of holes, 


there was no need of more than 25 minuts, and there was no 
need almoſt of blowing. | 


EXPERIMENT «th. 


I would allo try what quantity of Gelly would be made 
with a certain quantity of Ivory :T took therefore apound of 
Fvory, which I ſhut up with 6 ponnds of Water ia the new 
Digeſter: . F encreaſed the Fire till the drop of Water did 
evaporate in twelve ſeconds, and having left the Engine 
cool enough to be opened:commodioufly,- I took out rhe Li- 
quor, and ſqueezed the Ivory thre? a linen Cloth as much 


as I could : So that T had at leaſt 5 pounds of Liquor, which . 


did Congeal that night : I did put again the ſame Tvory in 
the ſame Digeſter, with the ſame quantity of Water, and 
having encreaſed the Fire till the drop of Water did evapo- 
rate ing or 10 ſeconds, I took out the Liquor, and ſqueez- 
ed the Ivory thro” a linen Cloath as before: So that-E had 
again more than 5 pounds of es which congealed alio 
during the night : I put again the ſame Ivory in the fame Di- 
\. geſter with the ſame quantity of Water, and I encreafed the 
Fire this tine till the drop of Water would evaporate in 4 fe- 
conds:Idid afterwards take the Liquor and ſqueezed the Ivo- 
ry ina linen Cloth as before ; and- T got again at leaſt five 
pounds of decoftion,whichrconzealeJas the others, altho' ir 


C was 
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was then in the month of May, and it was prety: hot for that 
time of the year : I conclude therefore from this Experiment, 
that one pound of Ivory ſhavings , will afford at leaft 15 
pounds of Gelly : I might even have drawn ſome more Gelly . 
trom. the ſame Ivory, but it appeared to me {o much ſoften- 
ed, that I beleived that which remained: was not worth the 
drawingz and T was; further confirmed 1a that Opinion by 
the following Experiment. | | | 


EXPERIMENT 6th. 


> ws 

I would once try how Troters Bones would ſucceed ifI 
extracted Gelly from them ſeveral times conſecutively, as I 
had done with the. Jvory in the , preceding Experiment: I 
did therefore put 'Froters Bones with Water jn the Digeſter. 
But there was but. 4. pounds of Water upon two pounds of 
'Bones::. L repeated, the Operation four times upon the ſame 
Bones and I increaſed.always the Fire to evaporate the drop 
of Water in four or hve ſeconds: I broak allo. every time 
the: Bones in;{nialer 'peices, that the new, Water 'might ſo 
much the better penetrate them;; it happened that all the 
four times I had'Gelly about four pounds every time ; but the 
fourth it was ſo. weak, and the Bones were ſo brittle, that 
I judged it. would be uſeleſs to boil them any more: Now 
as Ivory ihavings are much eaſier to be, penctrated than 
thick Bones, -I doubted npt but: the three coctions of the I- 
vory in the preceding Experiment, were .as much as it 
would bear': So that I believe that when fifteen: pounds of 
Gelly ſhall have been extracted from,one pound of Ivory ſha- - 
_ vings,,, we. mult, be, contenteg/:: It may, be that Banes alſo 
woulg give no leſs; af they. :were;well, pounded :. But till we 
have ſome good Inſtrument to grund them: eafily, and. in 

_ quantity, I believe it would not be worth while. . . | 
b X= 
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EXPERIMEMT 7th, 


| Becauſe it us likely that this Engine wall. henceforeh Fang 
neceſſary: Initzumeat at} Sda,!' where:there: is: with the mear 
a great quantity of ialted Bones; which are generally thrown, 
away, and out. of .which good freſh Gelly might be drawn, 
whic't would: be a food much! whollomer. than the. Meat:it 
elf: I would make: my ſalt: ſure of is by Expertments:«, 
did therefore:once. put. in a'great earthen Pan; 'a good qqany 
tity of Ox -Bones,: which I'covered-over with Salt ; ; and: 
atter I had kept rhem. fo the ſpace of a fortnight, ſo that 
they ought to be as much ſalted as. Bones can be, I did put 
them. to ſoak.in. $:2:'Watet, as meat is upon Ships,' and, be- 
ing afterwards. putiin the pew YWigeſter-ivirh Fe thet 
weight of freſh Warer,. L:encreaſed the:Firetill the drop 
of Water did evaporate in four ſeconds, and I founda ſtrong 
Gelly, good and freſh ; I reiterated afterwards the . Opera- -# 
tion,, with. the ſame. Bones and new Water;|and-Phad very 
good Gelly-again, as,well-as.if the! Bones: had never. been 
jalted : Sp that-there ts:ho doudt;: bur by this'Eagine a No- 
riſhment may be had upun Ships whqſe. materials will coſt 
nothing, and which will neyertheleſs be; better and- wiwnle+ 
ſomer.than ghe Meat-whici14s:dear, ang:this matter. well: e- 
ven capſenocencombrange!, [(fiace.ir is hawevercarstth; far 
in falting the Meat; the 8vazs are left waen"l, Fo! they 
be then rhought of 80 ute, | SL eetihs 1, 
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Experiment upon Rice, bit; well informed that it is a 
-C 2 Wwhole- 
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wholeſome Food, which doth agreat deale of. good, and 
which would be much uſcd in loag Sea-Voyages, were it not 
| for the great quantity of freſh Water and of Fire which is 
conſumed to make it ready : I did then one day ſhut up a 
pound' of Rze 'with three : pounds of water in a Digeſter of 
the new fafhion, and encreaſed the fire but to evaporate the 
drop of water in twelue Seconds, nevertheleſs I tound that 
the Rice had ſucktwp all the Water and was extreamly (weld, 
and the grains had almoſt all kept their ſhape yet they were 
pretty foft::ſo that I doubted not that ifT did put a greater 
Proportion of Water with the Rzce I ſhould: make it as ſoft 
as may be, I did then ſhut up half apound of Rzze with two 
pounds and ahalf of Water, and I did put alſo above half an 
ounce of ſalt to ſee if ſome quantity of Sea Water might not 
be mingled with the freſh-when  Rzce ſhall be made ready at 
Sea: Lencreaſcd the Fire till the drop of Water did evaporate 
in eight ſeconds, and I found that the Rice had yet imbibed 
all the Water, and ſo was much more ſ{wel'd and foft than 
the firſt time, yet tie grains had ſtil kept their ſhape, but, 
chey migft cafily be reduced into pop: with-a Spoon, ſo.that 
it: would be uſeleſs to ſoften them more ; .it was alſo 'well 
{eaſoned neither too freſh nor too ſalt: So that it was plain, 
that not only the Digeiter can remedy the Inconveniencies 
that are found to make Rice ready at Sea": But that even 
tni{tead of —_—_—— water, it will make a good quan- 
tity -of Sea Water ſerve as uſefully to nouriſh: as if it had 
been freſh Water. I had already made an Obſervation al- 
moſt like this, upon Peas and other Pulſe, but as it hath been 
publiſh't in the firſt Treatiſe of the Digeſter Chap. 3d. Exp. 
xcth, I ſhallnot repeat ithere : I ſhall but take notice that 
according to the Experiment. that Mr.,-Boy/ hath made to 
find the proportion of ſalt which is in Sea-Water : in 
making Rice ready about fowr parts of Sea Water ought 
to be put upan three of freſh : and by that means it would 
be ſalted about as much as:that of this Experiment was. uy 
" 2 5: 1 WR | KD ey 
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EXPERIMENT. gth. 


E have had alſo the Curioſity to try if the new Digefter 
would not be uſefull to Brew Beer, having the convemiency 
to be Heated ina little time, and the great Motion that can 
eaſily be given it, being fit to contribut much to the ex- 
trafting of the Tincture of the Malt : I did - therefore ſhut . 
up a pound and a half of Malt with about ſix pounds of Wa- 
ter, and I encreaſed,the Fire till the, drop-of, Water did e- 
vaporate in fix ſeconds ; the tinQture, was -very 1trong and 
of a good taſt ; but TI believe the exceſs of heat had. depri- 
ved it of it's Fermentative Virtue: For having. mingled it 
with a pretty good quantity of yeaſt, it did not ferment no- 
thing nigh ſo much as Beer uſes to do: I did therefore re- 
peat the Experiment this ſecond time” I encreaſed the Fire 
but to make the drop of Water evaporate in ſixty ſeconds, 
and I ſaw that then TI had a tinQure which did ferment ve- 
ry well, and became tranſparent :. I troubled not my ſelf to 
try preciſely, what quantity of Coals would be conſumed ; 
becauſe for this Operation, much greater Engines ſhould be 
uſed and the expence of Fire would be leſſer with big En« 
gines, than with little ones: So that I ſhall only ſay, that 
the ExtraCtion of the tincture of Malt requiring not much 
heat, the Operation might. be repeated many. times a day, 
and ſo a great quantity cf Beer may be made ina {mall time, 
and with but little Fire. \ 


EXPERIMENT 10th, 


" Thave alfo tryed the effet of the new Dogs, for the 
ExtraQting the TinCQure or Juice of Liquoriſh. becauſe be- 
ing 2 hard root, and which can't be well penetrated, but 
by a ſtrong coCtion. I thought it” likely the Digeſter _ 


wy 
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be uſeful in this occaſion : IT filled up then a Digeſter with 
Liquoriſh roots and Water, and, having encreaſed the Fire 
till the drop of Water would eyaporate in two ſeconds, I 
found the Liquor 1n the Pot had acquired a dark red Colour, 
and that in five or ſix hours time it coagulared, becauſe tof 
the great quantity 6 Juice thar had bezn drawn from! the 
Liquorifh, by that trons Operation, mingled afterwards 
part of this Juice with ſome Gelly :of Bones and a little Su- 
gar, and: having ſetit'to dry, it became Clear and Tranſ- 
parent, 'and 'fit to be carried inthe pocket, without danger 
of melting or petrifying; - being melted in the mouth'it had 
the aſt GFLIQUerifh,” much Ritoiiger than any Juices of Li- 
quoriſh; whith'are 161d very dear in Londez. | 


- Thavealfo tryed Chocalat in'the new ng becauſe it is 
a matter which looſes much'of it's moſt volatile Spirits; when 


"TEST 2 


might remedy theſe inconveniencies by means of this En- 
ge, which lets: nothing to' evaporate away, and havin; 
put four ounces 'of -Chacolate -Nuts with a little -Cinamon, 
and about rwo' potinds of 'Water; in a 'Diveſter of the new 
faſhion, I gave it almoſt as much hear' as would be: needtul 
to ſoften Bones, / found a tincture of Chacolat very ſtrong, 
and the fruit extreamly {wel'd and ſoft, but yet it conlery- 
ed it's ſhape 4. rtook-pway the Aiquor jantpurnew Warr 
upon the ſame fruit, and having ven it azzain che ſame de- 
gree of heat as it had the firft time, 7 had again a precty 
ttons tindtine of Ghacvlar,/ but weaked-thizn the” firſt: [ 
took away this Lituor; and-put avain new Warctupon the 
196t-thelartie deree'sf tieaty! 7 had 
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again a'tinEture of Chacolate; but much weaker than any of 
the firſt ; 'the fruit was ſo ſoft, that' it might eaſily be re- 
duced into dow betwixt the fingers; but yer it had ſtill kept 
it's ſhape, tho' it had almoſt loft all it's taſt: It is likely 
then, that without looſing any thing, all that is good inthe 
Chacolat may be extracted from the Glutinous and Terreſt- 
rious parts ; which parts Sr. Edmond Kjng hath told me 
have very bad effects: Notwithſtanding, it people would 
rather chooſe, to take all the ſubſtance of” this Fruit, it 
_ would be. ecafie when it: 1s: foft; to bruiſe it'in a wooden 
or marble Mortar, and ſo mingle 1t with the Tin&ures, 
that had been extracted from it: by that means, beſides 
what is loſt by the evaporation, 'in grinding it after the or- 
- dinary way, the greateſt part of the Work, 'and of the time 
that muſt be ſpent upon it, would: be ſaved alſo. 


EXPERIMENT. 12. 


- {T: have alfo tryed -to ſoften the hardeſt Woods ſoas to 
Print upon them Carveing work as they do at Naurcmberg up- 
on ſome tender \Woods with which they adorn boxes which 
are {old in quantity through all Ezrope. I put one day 
{ome peices of Lignum Vite with ſome Therebentine in the 
Digeſter, and I gave it agreater -heat and longer time than 
had-' been needtull to ſoften bones* - But it was in vaine: 
for the wood did not at all appear ſoftned, IT would after- 
wards try if the Spirit of Tyrpertize as being more pene- 
trating would-not ſucceed better, but I had the ſame ſucceſs 
again : I: did at laſt make. the Experiment' with Water, 
and tho? T had not beleived it fit to act upon a Reſinous wood 
as Ligenum Vite 1s,yet it ſofned it enough to receive eaſily the 
imprint from a peice of Coin, but it muſt have time to dry 
under tbe peice that gives the inipreſion; otherwiſe the wood 
will retura by -its 4pring and'the print is thereby in p- 
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defaced ; but when fit is well dryed by the Fire at the ſame 
time it receiveth the impreſion, it preſerves it very well and e- 
ven remaineth harder + it was before it had been ſoftened, 
I have made the ſame Experiment with Box, and have found 
it yet fitter then Lignum Vits for theſe ſorts of works, ſo that 
I beleive that by means of the Digeſter it wovld be eaſie to 
make ſomething better than what is done at Nuremberg. 


EXPERIMENT. 13. 


I would alſo try what could be done with Cows Horns: 
T took then one day ſome peices of Cows Horns which hav- 


ing been boilled in the Digeſter and afterwards dryed were 


become brittle, ſo that 7 reduced them eaſily into groſs pou- 
der : 1 boiled this pouder no lefs then three times one after 
another, and every time 7 kept the heat half an hours time 
to the degree of evaporating the drop of Water in two ſe- 
conds : and yet I was not able to-rmelt the Horn : It's parts 
do ſwell extreamly and become ſoft; : but never quite :Li- 
quid enough to be caft into a mould : however the ſame ad- 
vantage can almoſt be ha; becauſe they can be put into 
what {hape one will, and being kept ſo well compreſt in 
drying, they do unite and make one contitiued body : The 
greateſt peices I have done in this manner were. not above 
an inch over upon peices of Coyn, they would be poliſht 
perfectly well, and See no reaſon to doubt but peices agreat 
deal bigger might be as ealily made. 4 have alſo tryed the 
lame thing with Horne raſpings ſuch as are-found with 


'tlioſe that make hora Combs : But I was ſucpriſed to Sees 


this raſping did not at all appear to be {weld nevertheleſs 
having put ſome quantity of it under a preſs till it were 
dryed, I found that it 'had ſo well united itſelf together 
that it had made a kind of. Paſtbord hard and tranſpareat, 
which I make no doubt would be uſeful to make f&veral ſorts 
of Wares of . E X- 
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EXPERIMENT 44. mM 


As the Volatile Salts of Vipers have great virtues in 
Phyſick, ſo a great quantity of them are loſt in making the 
Vipers ready in the open Aire, Dottor Guide heleived then. 
it would be advantagious to ittewe them in the Digeſterz: 
he brought me one day ſome Vipers dryed, upon which I 
made the. following Experiments. I did ſhut: up in a lit- 
tle Glaſs a drachm of dried Vipers, and four p hero of 
Water : I did. put them in the Digeſter, and encreaſed the 
heat, 'till the, drop of Water did evaporate in /three ſeconds: 
I tound the Bones of the Vipers extreamly ſoft, but the Lis: 
quor turned .not into a Gelly, that madeime believe the heat 
had been too great, tho' there was not any ſmell or taſt 
of Empyreume. 'I made then, the ſame Experimeat again ;, 
but this time: I. did. put 2 little leſs Water ia proportion 
to the Vipers; and encreaſed the heat alſo, but-to make the 
drop of Water evaporate'in five ſeconds, and by that means 
I had. Gelly pretty.ſtrong, * 4 + 


EXPERIMENT txt. 


As the new Digeſter may, afford a' very great- quantity: 
of Gelly, I have endeavoured ta tind out; fame--new ule it. 
may be imployed to, betides thoſe I have; ſpoken of in, the 
firſt Treatiſe of the Dizeiter: I have then tryed to make 
uſe of it to take the Impreiſion of - Medails and Seals, and 
I have ſeen thay in mcirng ſtrong Gelly, and ſpreading it 
whulit it is wart, 6pon rhe MIA 6rStal, it hardens 
and keeps the print with ali the exatneſs that can be whiſh- 
ed: for /; Þhave ajloimade with it'a'- thing; thatſurpriſertyat 
ticfty,26 is that having pur: _— Gelly, wthat manner, Pr! 
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on a very ſmall Seal, I took it away as ſoon as it was cool 
enough, and left it to dry; m:[drying' it diminiſhed ex- 
treamly : But all parts in proportion; ſo that the Engrav= 
ing remained {till very good , only it was ſo delicat, that 
it could not well be diſcerned without the help of a mag- 
nitying Glaſs: I ſhewed it ſeveral Perſons, that could never 
Imagine, how it had been poſlible'to engrave ſuch delicat 
Stroacks. | "OS Poe” 6 


EXPERIMENT 16h. 


'* I ' have alfo 'taken -the Impreſſi on of 'great Medails ; 
bur it was'needful to let: the Gelly dry quite upon the Me- 
tal: Becauſe, otherwiſe the peices being ſomewhat - large, 
do warp in drying, it rhey are not applyed upon ſomething 


that Keeps them; {tratght: 4 could alſo apply Silver or Gold 


to the concave part of that 'Gelly, which had been applyed 
to the 'Medail, and 'this 'Gmlding appearing| through the 
tranſparent Gelly, did-repreſent the peice , as exact and 


ſharp, as the Original it felt : Bur I tave-obferved, that by- 


length of time it appears that che Gelly continues itil] in- 
ſentibly to dry and to ſhrink : Sv that the Frame in- 
to which thoſe , Madails had been pur 1a at firit-becomes to 
Large. The moiſture alſo wilt ' make chem warp: So that 
IT believe, that to preſerve them well, it would b-: need- 
ful rohave-little Veſfels made on purpofe to ſhur-them 7 


acwo, by means of--d: glaſs Place, where the Medail could: 


be ' very well ſeen. 


EXPER] MENT 1:tb. 


| T have allo tried if Gelly ſeaſoned with ſugar, would not 
be fir to preſerve raw Fruit « I imagined that filling exaQt- 


ly 
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ly with'very ſtrohg;Gelly, the Glaſs where the Fruit ſhould 
be, and then making the cover very exaC upon the Glaſs, 
and faſtning it with Screws: I imagined, I ſay, that by this 
means, the Gelly having no communication with the Air, 
would not grow muity ;. and. that the Fruit which would. be 
ſhut in it, *'as4iff a piece of Amber,- would alfo: remain {till 
in the ſame condition: Experience hath not anſwered my 
hopes. 'For Geliy is a matter fo fit to ſuck up moiſture, 
hat the Fruit it Surrounds communicates tq it. very. quick- 
ly all it's Fuice.: By that means the Gelly ſwells, and, the 
Frujt ſhrinks extreamly : Nevertheleſs, as the whole remains 
ſtill ſhut up in the Glaſs, and that thc Gelly gets all thar 
the Fruit looſes: I beleive this kind of Experiments will 
nevertheleſs be of a reall uſe, by giving us the advantage 
of making uſe of thoſe Fruits, .which are, not. then regard- 
ed, by reaſon -of their too great plenty, and by preſerving 
them for other Places, and other Seaſons, where a very good 
uſe-may be made of them, both for Health, Food, and Cu- 
rioſity. -. It is Plain alſo, that Obſervations of this kind, give 
Rilt ſomelight'to/advance further into the knowledg of :Na+ 
xure: So" thasT hope it will -not diſpleaſe; . to.{& the: chief - 
Experiments-I have made upon this,SubjeQ, :tho!, they had 
not always all the-ſucceſs which could with for. -; - : - | 
\_\ Thefirſt: Fruit I did ſhut up:in that manner-was Strawjey 
ries. The 227h..of. July af 85 LAB da Glas. with chabat 
bout half full : I took atterwards Gelly that had about half 
it's weight in Sugar, and that was evaporated till there aps 
peared a Pelicule or thin ,Skn npon it: Fhis, Gelly being 
come to hav bur as mic heat as was neceſlary to keep it 
Liquid : 1fiir'd with it as exactiy as I could, the Glaſs where 
the Srranberries were, and having 'ippiyel” the'Cover'Fery 
exaQt'upon'it, .I'faftn'd ic with a Screw :* I kept: this Glaf$ 
about 8 Months time, -48. that xwanncr.;' and the 24t5.0ft Fes 
bruary 1:8 1 opened it Lhe Gely was: not impaired, and 
the Siranberritshud : pteleved: theig-dlour; but 'they_had 
36/3 21 {odio el 2 Digizra go anvii Lis dof 
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oft almoſt all their Juice, which had paſſed into the Gelly 
and had rendred it much more pleaſing than without it. 


EXPERIMENT 1$t. 


The-2 32h. of Fuze I coucred Strawherries and Rasberries, - 


borh''raw: with Sugar'd Gelly,, about the thickneſs of a 
Crown peice, and T left them'in the open Aires. a 'fourth 
nipht-after I found them much'dryed ; but/ yet they were 
good. | 


© EXPERIMENT. xgth. | 


- 'The'23th. of Fave T:GIVd up a Glaſs full of Strawberries, 
{o that the Gelly: which I:put in afterwards, found place but 
inthe ixterftices:; did 4but it up very exactly, and faſtgned 
ittwith/a Screw ;-but it!hindred not the Stramherrice being 
in ſo great a'quantiry, to drive out ſome part. of the. Gelly 
by the ſtrength of the Aire (they produced 1n a fourth nights 
they were very :good tho? a.little. withered, and the Gelly 
Had alld a ipertett good taſtiaf $rrantetries.. 4 6 


* 
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EXPERIMENT, 20h. . 
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1H I) 2 wo | B "x13 trooT 
vi /Fhenft of July E filPd.two Glaſys almoſt f:l! of Straps 


berrizs, and-ipiliti Gelly ſeaſoned with :Sugar, to: 64:;:ujp the 
#xterſtic:5:: 1 {hut theſe two: Glafles with y-r; mood wy ver5; 
weil 'tattceqed: with Screws... The t074, of Sepremecr ,} Sprint 
&d loyeiof thoſe Glaſſes: which . hadprodacedaygratycabot 
Ait, and driven out a great «deal wa 
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which remained had a very good taſte of Strawberries ; bit 
the Strawberries had almoſt quite loft theirs. The other 
Glaſs/ having been better ſhut, was kept till the 194h. of 
Aprill of the following Year; and then having opened ir 
I tound that, tho' nothing almoſt had gone out from that 
Glaſs, acvertheleſs it had” fermented, and the Strawberries 
given a very good Wine taſte to the Gelly. | 


Pg 


EXPERIMENT 21th. 


— 


The 9th. of September T ſhut; up Strawberrizs into two 
Glaſſes, which would not have held more, and having fil'd 
- the iterſtices with Gelly ſeaſoned with Sugar , Iapply- 
ed co theti very exatt covers, and made: them frm with 
Screws: 'The 234. of Janiary T opened: ons of thoſe'Glatlles, 
and the Gelly was found to have taken” atmoft all the -raſt 


= of the Srrawberries which were found dried ; but not rot= 
e 


hn. The ' 445. of FebruaryT opened the other; Glaſs, 'of 
which'the Srraivberries were found hard, and to have ſome 
{mall ſowre raft, but the Gelly was pleaſing, tho not ſo good 
as that of the Strawberries, which had been {hut up the pre- 
ceding. Month. | = 


EXPER IMENT. 22th. 


The 1cth. of Oo'er I filled up to the top: two Glaſſes 
with' Strawberries, and having tili'd up the, mnter/tices with 
Gelly ſeaſoned with' Sugar ; 1 inaie tile cover firms with 
Screws.” The 8h.'of February'i 5p:ne'l thels Glaſſes which 
had loſt moſt of their Geily ; becauls uf the Aire that” ha 
been produced : The Stawherrics ain clie Glafſes were both 


Sowre, but nevertheleſs mg. be caren; tho' they were 
not 
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not ſo. good} by much, as thoſe that had been ſhut even in 
the Month of September. - ; | | 
Theſe two lait Experiments ſhew, that the Strawberries 
which are brought up by Art in the latter ſeaſon, have much 
eſs Spirits, and are much more ſubje&t to become Sowre, 
than thoſe that ripen in the Spring of the Year : For the 
Strawberries of the Month of September and Offober , had 
been much 'more ſpoiled in three or four Months time, 
than thoſe of the Months of Fuze and July were in ſeven 


or eight. 
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EXPERIMENT. 230. 


'The 257th. of Jane, I filled a Glaſs almoſt full with Racher- 
ries, and: then filled it up quite with melted Gelly : I ſhut 
it up quite with its Cover, and faſtened it with ſcrews as u- 
ſual : I kept it but three weeks, and the Rasberries appeared 
already leſs freſh , becauſe they had given much of chai 


Air. 


EXPERIMENT. 24th. 


— The 18:hdf Jab, I filled a' Glaſs almoſt full with Ras- 
berries, and fill d and {hut ir up as uſually. The : 57. of 
September I opencd tie Glaſs, the - as er;ze5 and the Geily 
were found to'have all a very good caſt, tiig Fruit havin Sts 
ven 2 great deal to tle Gelly, tho” it. were not, ruch more 
whithered than thar. of the preceeding Experiment ;- and 


there had been no Air produced, . I 
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Juice and of their taſt to the Gelly; they had produced no 
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E XPERIMENT. 2%. 


The /+. of Auguſt T repeated the preceding Experiment, 
but this (ov I wo the Glaſs ſhut cl the 24h. of Felrners 
nevertheleſs the Gelly was found yet to have a good taſt,and 
a zoo0d f{mell of Rasverries ; there had been alſo no Air pro- 
duced, but the Fruit was hard and without Juice. 

All the orher Experiments which T have-made upon. Ras- 
berries have ſucceeded after the fame manner ; /and! it may 
be concluded, that by ſhutting in that manner rhis Fruit in' 


_ Geliy, all it hath of good may be preſerved a longer time, 


ani with leſs alteration rhan in any other Fruit ; becauſe 0- 
tier Fruits produce ſome Air, which jhews that the diffe- 
reat Principles they are made of, a&t one upon the other, 
anJ make a kind of Fermentation which alters them; where- 


as in the Ragberries there happens nothing like it, which 


gives us allo the conveniency to ſpare the ſcrews, which 
are neceſſary to faſten rhe Covers upon the Vellels where 
other Fruits be preſerved. org 


EXPERIMENT 26th. 


"The 27th. of July, T did ſhut up in a Glaſs Cherries with 
Gelly, which was not much evaporated : in two days time 
they did chruft che Gelly out of their Glaſs, by the {trengeh 
of the Air they produced: I took them out th*n, and'I 
found ti;eir tatt was altered, but yet very good, and the gelly 
was alf> become more pleaſing rhan it was before it had 
been ſhur up; ſo that this Experiment will ſerve to give 
tal to the Gelly only in Cherry Seaſon 3 I repeated then the 
ſaunc thung the 2, 7+. of Jaty, but this time I made uſe of ow 
5 y 
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ly evaporated to a ſtrong Pellicule ; I kept them fo four 
Months, and the 25th. of November T opened the Glaſs, and 
the Cherries were found -very dry , but nevertheleſs had as 
good a taſt, as if they had been dryed in the Oven : The 
Gelly being ſwelled with the Juice of the Cherries, had ta- 
ken a very. pleaſing taſt, and which 1s not ordinarily. found-in 
that Seaſon, Ai | ; 
The other Experiments which I have made upon Cherries 
have made me-ſee, as well as this, that when they are to be 
reſerved a long tune, the Gelly muſt be evaporated to a Pel- 
icule 3 and that except the Ravberries, it is one of the fruits 
which produceth the leſs . Air being ſhut up in ftrong 
Gelly, | _ 


EXPERTMENT 57h. 


The 217h. of July 1 did. ſhut up red Carrazrts in Gell 
that was not much evaporated ; the fourth day. they did al- 
ready;.begin to thruſt the Gel out of their Glaſs,; ſo that 
I opened the Glaſs, and I found they. were good, and the. 
Gelly had a great deal of their taſt, 'The 8:4. of Auguſt I re- 
peated this Experiment, but this time I made uſe ot Gelly e- 
vaporated to a ſtrong Pellicule ;, I kept them fo above 10 
Months. The 9h. of Jaze of the following Year, I open- 
ed the Glafs, and I found that the Carrazts had thruſt our 
partof the Gelly of theit recipient; they appeared. handſome 
and plump, burn. eating them they were tound to be al- 
moſt-nothing but Wing ; the Gelly was very good, and had 
much.taſt of this Fruit... , - . - Rar 
The other Tr yals L have made upon C; arrants have confir- 
med me, that.the Gelly. they are to be preſcrved in, nwſt be 
much evaporated as well as for Cherries ; and that they pro- 
duce a-great deal of Air, | | 
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EXPERIMENT 28th. 


. vThe-1þ..of Aut Idid hat up, pricocks.into two-Glaſſes 
hicicould got, _ held: mare, ,unteſs: they had been-cuc 
into Pieces ; the Gelly which ;filled yp ;the Glaſs had 
been evaporated ty a pellicule ; _Nevertheleſs, the Apricoeks 
[2 -ARICN day to thruſt ſame of. the Gelly-qut.of their 
lailes, tho' they were made very firm; becauſe they. produ- 
ccd ſoona great quantity of Air; Aftcrten- days opencd 
one of the Glaſſes, and I found, that the Apricocts had a good 
caſt, tho' a little fermented, - the:Gelly alſo had the ;taſt of 
fpricotks. id opener, , Os lover Months; and 
ed At PEN LEIELL! £18;3 fg; OF:£0 T5 bout n: Yart6r 
of the Gel had been thruſt out ; x gy mr vp atrhe 
red, and had the taſt altered, but yet it was good, the Gelly 
ws had 8 -=_ -_ - this 0 RPE RES 
mult here take, Notice before I go further, that the gel- 
ly of theſe Experiments was of thefts EE 4 alſo ads 
uſe of to ſhut up the Ravberries, of the firſt of Auguſt, 
Exp---25, - » Nevertholels the! Redrige pow nerd .NO-Anrr at 
all. more than 6, Months; time. ;.;and the ,dprocecks . produ- 
&&d ſome next day.; thatſhews, that ſurgly this difierence 
comes but from: the different Nature of cheſe Fryits, -,and 
may five ſome. light: to. know-it more pe eatly, by; diſco» 
veringithe cauſe of thele Phewomena,: which are not-to. be.at- 
tributed to the Axcidity: of. Recberrics; ſince Curravts which 
bave atJeaft as. much Acidity, will-neyerthele(s. produce 3 


gicat deal of; Air. iP 
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EXPERIMENT 2gth. 


The 8h, of Augnſ# I ſhut up two A4pricocks, every one in a 
very ſtrong glaſs: ſo that I could faſten them much more 
ftrongly, than thoſe of the preceding Experiment : The 
gelly was alſo evaporated to a Pellicule, ſo that being pur in 
a 800d frame, they did not drive out the gelly untill a Month 
after they had been ſhut” up : only''they withered much :'T 
kept them fo' above ten Months, and at laſt the rgh, of 
June, of the following Year, I opened them ; I found they 
had (produced but a = little quantity of Air : The gelly 
was firm, and hada good taſt of the 4pricocks ; butthe Fruit 
was abſolutely 'withered; and was + tough like Leather ; it 
had no bad raft. TURES 

+, EXPERIMENT 30th. 


The 3orh. of Auguſt TI would try whether by cutting the 
Apricocks to fill up the glaſs with them more exaQly, T'could 
perſerve them better, and hinder them to looſe ſo much- of 
their Juice : I did therefore puta great quantity of ' pieces 
of Apricocks 11 2 glaſs until it would hold no more,. and T 
filled up the Intreftices with gelly I to apellicule: 
I made the Cover ſo firm upon it, that the xczh. day I fougd 
it broken by the ſtrength cf the Air that had been pro- 
duced within ; the Apricocks were very good ,but- they had 
loſt their firmneſs ; the gelly alſo had more of the taſt of the 
Apricocks than any I have ſeen; but for this ſorc of Experi- 
ments, one ſhould have glaſſes, or ſome orher feceivers very 
frong, otherwile they break: a 
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For fear of being too tedious, I ſhall not relate particu- 
larly all rhe 'Tryals T have done. upon Peaches, Net#orals, 
and Plumbs, which are all Fruits with Stones, as well as 4- 
_ ;I ſhall only impart ſome Obſervations which I 
ave made upon them. ELLE” 
1. Nedcrds produce much Air, become very tough like 
Leather, and do not give very. much taſt -to the gelly: T 
have neyertheleſs obſerved upon oneT had kept xo Months, 
and which I opened in the month of Juxe, that the gell 
which remained in the glaſs was very pleafing , but ck 
more fluid than the gelly where Apricocks have been kept ; 
there was alſoa white and hard Subſtance, ſticking to 
the ſides of the glaſs, which I took to be a kind of Tar- 
1ar. 
2d, Peaches produce' much more Air than Apricocks , and 
render the gelly leſs firm ; they are alſo very ſubje& to be 
come.ſowre, unleſs there be a great quantity of gelly in pro- 
portion to the Fruit. 
3d. Plymbes preſerve their taſt very well, and I have 
kept ſome Bullaces, which ſix Months after, tho' they were 
cut in pieces to fill up the glaſs more exaQly, had almoſt 
produced no Air ; they had kept their colour very well, and 
had a better taſt than whit Gua them up, becauſe they 
did farther ripen, being kept; but they had alſo lott their 
firmneſs.” The gelly had drawn from them a- pleaſant 
taſt. are oe ip . a "oy 


_ The.<7h. of September Tfill'd upa glaſs tothe top with 
Verjuice Grapes, and Hli'd up the interſtices with Gelly e- 
vaporated to a Pellicule : I kept this glaſs! above- 7 Months 
and a half, and did not open it-tall the. 26#h/of April," of the” 
following Year : Ifound that L great quantity of gelly _= 

2 ecn 
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been thruſt out; and that which remained became: very: {i- 
Juid, becauſe the: Juice of the Verjuice-i hadiall: got intoir; 
$ that the Fruit remain'd quite. dry and withered; 
The gelly had a talt as though it had been ſeaſoned with 


Wine. . | | 

It may be;that-the Verjuice was a little-to ripe at the-very 
time T did ſhut-itiup ; but it is: certain alto, that'the Juice 
was growth riper by. being kept in this manner, much more. 
than if it had been kepr otherwiſe ; and that hath made:me 
think of trying another Year what Effect. will be produced 


by riper Grapes. | +. \-- 


? 


, BXPERIMENT. .z2b....... 


. Barheries being: a. very. ſour Fruit , which keeps very 
well in Vinegar, I did hope it would not ferment {ſo- eaſily. 
as others do, and ſo would be ficter to be preferv'd in gelly 
without making preſſure. The 7th. of Seprember-i then'T 
fil'dtwo glaiſes almoit full wich chat Fruir, and f6IFd them- 
up quite full with gelly not much evaporated ; it happened, 
that ig a fourth Nights time, ſo great a quantity of the 
gelly was thruſt out,thatT opea'd them : The Barberries had 
awen much -of their taſt to rhe. gelly, -and were good ſtill, 
tho' they had ſome fermented taſft. 'The 3» 7h. of September T- 
repeated the ſame Experiment upon Barberries, but the gelly 
was evaporated to a Pellicule : The glaſs I had pur it in was 
weak, and {oI foynd it broaken the 1:4. Day by -the preſs 
fure of the Air that - had 'b-en produced within : The 
Barberies were already withered, and had communicated 
_ of their 'taft to the gelly, which made it more plea- 
ant. 
This Experiment confirms what I have already obſerved, 
Exp. ;the.284.ithat. tho' Fruits be acid, they are nor-leſs fit - 


to 
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to-ferment and-produce- Air, at leaſt gain "ate: kph 
gelly ſeaſoned « Pied Sugar. = 


EXPERIMENT. ogy 


The 12%: of September IflPd up q ite a git with, Ol 
ces peeled and eutinto- pteces, -and T be NY Few Hire 
witty gelly evapbratzdtyy's Eh in wy Wh five 
mn WeRceS —_ very much i wit ered tk that 
F opened'the glaſs, ant} Rand that the gelly being fell d 
up- with the Juice of the' Qxircez,* was 'become EN more 
pleaſing. The 29th. of Se Apr, F repoarel the, fame Exp. 

upoliagreater” antity'© Fenda iti; z Gat {glaſs with. Ith- 
tention to fee, if by keepin fofiger "Firhs "lome' 
notable difference ig 7 obſerved, 3 et them then al- 
moſtſeaven Months, and did nat open them till the 2074. 
of April, of ' the foltowing Yeay ;* but I vet. 
td: difference from thoſe FINN a aug bf we 


1 , 


EXPERIMENT. | 34h. 


The 27th. of September E did ſhuep bY Q4*4s peeled and 
cut in pieces, in two Glafles with Gelly evaporated to a 
pellicule : but in one the Quvizces had been boiled, and in'the 
other were raw : Three weeks after I. gpened , both Glaſſes, 
and Tfound'that the raw evintes Were very withered, and'; 
had communicated” much of their taſte to.'the Gelly; but” 
thoſe which had been boil'd * were not at all withered, and 
the Gelly had not almoſt taken any thing of their taſte. 
Thave made ſeveral other Experiments Quixces, but. 
T ſhall not relate them ;' becauſe Thave ob ered, nothin Toa 
them, but what may bs ſeen in the two preceding : har 
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ts, that raw Quixces give yp ſoon their Juice; to ithe —_ 
but afterwards they can be preſerved in it a long time, with- 
out any other alteration, and without producing much Aire : 
The other obſervation, and that I have allo confirmed ſe- 
veral times, is that boil'd Quimces, tho' much ſofter, ſuffer 
much leſs changes being ſhat up in Gelly than raw do, 
and it may be the ſame thing will happen to other Fruits. 

I ſhall {ay-here alſo,that ſeeing raw Qsimces after they had 
Rayed a long time in the Gelly, were become fo hard and 
tough, that they were not fit to be eaten : I would try what 
eff) they would produce. being boil'd in the Digeſter, 
with ſome of the ſame Gelly they had been kept in, and I 
have always found, that it hath ſoftened them very: well, 
and made them very pleaſing to be eaten... ; 

' -T remember yet two Obſervations 7 have made upon 

Quixces: One is that their pecling being ſhut, up with Gel- 
ly, gives it almoſt no taſte ; whereas to ſome other Fruits, 
it is the thin outward peeling which gives more taſte than 
all the reſt of the Fruite: The other Obſervation is, that 
the prices of Qvjnces, as long as they are ſhut up in the 
Gelly, keep very well theit colour yellowiſh ; but as ſoon as 
they are expoſed to the Aire, they become of a dark red 
colour ery quickly. | : 


Ny: 
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-'The T4. of Ofober I did ſhut up ſome Orange peels in 
Gelly;' that was not: evaporated quire to a pellicule : 7 kept 
chef tilt the *47þ. of November, xd then, I opened them : 
I found.that the inward preſſure pad thruſt our ſome of the 
Gelly, andthe Orange perlings YHad given it too much of 
their tat: Sy that it was needtul fo. mingle it with other 
Gelly to abate thar traſt atid render it pleaſing, I would after - 
wards'{ce how the infide of the Oraiges would do, and the 

UA a - ; | KLE | . 24h 


3 
parted in quatters :' Teovered it with Gelly evaporat En _— 
found not that any Aire hat'been produced., The. Gelly 
pleafing'; but the Fruit. had aln 
 'This Experiment having mad% me beleive that the rinde 
the Orange : Thave made Joms Pkg Wor Which, have 
be nesdleſseto bring here :: 7 have” alſo lince | 
moſt all their* Juice, * tho'-one ſhould think that, the Hugs 
ways appeared to' me'more pleaſi 
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4.” i «1 | E073 O31, IJ THIS; YIELDS : 
24th. of November 1 did ſhut up a mg Orange. Pe 
pellicule. The 11h. of Faruary I opened thay'Glals, and. 
had-a great deal of the taſte of.t 6 Dr PT NE 
tad. # i 19 al 16, U 4 .1f, Y1.4 4. 
neyertheleſs2 o0bd tafte, ” 1 if Sn Mol9 Te = 
hath- ſomerhing fitter for fermentation, than, the inſide, of 
confirtried me in that Qpimon,-af 1 { believe.it waoul, 
Los 6 es « "FT f>..4 f $I cat At. Line trye 94 
that C:-imey Oranges and Lemons," being ſhut up whole with 
their rind on in Gelly evaporated 'to a pellicule, give it al 
neG'of 'the rinde ſhould hinder that communication. .. The 
Gelly 'where Chizcty Oranges have been prelerygd,, hath al- 
| ng thari that of the Lemors: 
And both the one and the other did produce. ſome Aire, be- 


ing ſo ſhut ' up with theirrind on. 


EXPERIMENT. 36th. 


The 207h, of September I did ſhut up ſome Pipins peeled 
and cut in pieces ina recayer” fd 'up with Gelly fearce 6- 
vaporated to a pellicule: The- 20th. of Ofober I opened this 
receiver; The Apples had produced very little Aice, and they 
did not at all appear withered as the other Fruits had done : 
So. that there was reaſon'to hope for a good ſucceſs; but 
when I taſted them 7 found them 'extreamly- altered and 
; em This effedt appeared to:me'fo ſurprifing, and ſo 

iffering from all thoſe I had - already feen, 'that 1had the. 
Cu:ioſity to ſee if it qwould always ſucceed fo: So that 
the 13h. of October 1 did {hut up ſome- other pieces of Ap- 

AdbSb; pie 
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les in 2 Gel Le ora pellicule, and 4.took vare, to 
for bu ava RR: UE. i propectign.h the(Gelly 
t Kg abi oy t Cn have beep, t t thou 
wasnot/Gelly.endugh ito tack up up he Juice-of the |» 
I'did fot yp*atfo ar Tine time ſome pieces,of raw 
es in. ano Cinch ith ſom ic of rhe ſame Gelly, ang: 
Had'kept diys'T ii :n'd them and foundithat,the 
"= were withered, and had given. their-tatt to jthe 


ly .;- but the Apples appeard .frefþ yet, as.at the. gther 
& and had auop Phe Fa of ferment; .but hadgiven 
| ek little;of ro The Gel ;.Ido not +belieye ;then'thas 
this Experiment can'be; aka to. pr <lerve Apples,,; but .thig 
hath, "not * hindred me from relies it here:. becauſe it can 
grniſh matterito reaſon upon the cauſe which hindered the 
Te of of peePd Apples from.entring -into the, Gelly, ſince ig 
is-{6 fittoſuck up the” Juices of other Fruits, jthat even Ora; 
26 and £2ns, tho" encloſed with a thick Rind,.do.dry,and 
ther'in'the Gully, as we have Fen.in the preceding, "Bxp 
periment* Thad already obſerved Experimeant-the ,24mh. 
Thar boiPd**Q97zzes do not wither, in,;Gelly, ; but Iwas 
not ſurpriſed at it, becauſe they ds r not ferment in it, 


_ af > bo 


EXPERIMENT. 20h, 


Thave av bem lingo Eo troy Shanees nk be: wſery- 
& in;Geliy ;;Eor-thaz.cnd cheoroph.; of, Seprember I'did "(hat 
up five. 'Rofe Boks already alittle witheretkin Gelly ſcarce 
vaponated. to. uf Ar Ten daysiafterT: perceived, that 
i Rofes. EgAp.Al rpdquceolome Air, iand -lif yp 
their | ws: 1,not. *inaden, ins. from? keoping: thein' 
the {pace of 's [Thiedinoth butcher aovkiof pallit 1 the'folþ- 
lowing Year,..Ltookzham-ont, and ound: thatthey hudioR 
a little of their: Colour, and) were ofermented, ſothat they” 
had given. azaltof, Wine: to; the' gelly , wwhichuavas .Very- 

pleaſing 
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Pleaſiag, and which had alſo the ſmell of Roſes. The 12th. of 
Sept, T would make theſame Experiment with Violets ; bur 
the glaſs was ſo weak, that I found it -broken 10 days after, 
by ths ftrength of th! Air produced by the Violets ; the 
| Gelly had a good talt of the Flowers, and - they were not 
ſenſivly changed ; the ſame day 1 27h. of Sepz. T ſhut up Gilly- 
\ - p P Uu 
] flowers, and ſome little Flowers, in ſome of the ſame gelly 
that was not yet evaporatedto a Pellicule ; I kept them till 
\ the 107. of March, of the following Year; and then I open'd 
* the glaſs : Ifound that the Gilly-Howers had loſt a little of 
their Colour, and that they had thruſt out a great deal of 
their gelly ;- but that which remain'd had a very pleaſing 
u_ partaking of the taft of gilly-flowers, and of pong 
Wine. | 


Fo 


! 


EXPERIMENT 38th. 


Theſe Expuriments we have juſt now ſeen upon three dif- 
fering ſorts of Flowers, ſeem to prove that the, Flowers 
have very aCtive Principles, and fit to makea Fermentation, 
which produces Spirits of the ſame Nature.as thoſe of Wine : 
Neverthelefs, I have tryed that Hares-bell is not ſo; for I 
have kept many of thoſe Flowers in a little glaſs with gelly 
ſeaſdned with "Sugar ſince the Month of April 1685, till 
the Month of June 1686, and yet I have not perceived they 
had-madeany Fermentation, but they did always appear 
freſh ; only 1tſeem'd, that the blew Colpur had gathered to- 
gether in divers little heaps, in the ſame manner as Oyl,or 
greaſe, which ſwim upon Water, are {een to gather toge» 
ther in ſeveral little drops. 

Having declared my Manner to preſerve Fruits and Flow- 
ers in gelly ; I muſt take Notice of a defe& which hath of- 
fended ſeveral Perſoas ; it.is:that .the geliy which hath been 


fo kept for a long whuic, hath ſameſtrangilmell, which yer 
F | 15 


SECTEION the firſt. 
is not obſerved by the taſt ; but in Experiments, things are 
always obſerved by the ſmell before they . be put 1n the 
Mouth ; ſo that many Perſons have found ſomething which 
did nor pleaſe them : I have therefore tryed ſome Experi- 
ments to remedy 1t. | | 


EXPERIMENT. 39g. 


' Fhe 234. of April T took ſome raw Quinces, : which I 
kept in gelly ſince the 217h. of Sepr, of the preceding Year : 
I'did put fome of them in three ſeveral Veſſeis with Wine : 
T put one of thoſe glaſſes to boil in the open Air ; Iexhauſted 
all the Air of the ſecond, and fo made tiie gelly boil iz vacuo; 
and I ſhut up very cxacily the third, to give leaſure to the 
Wine,to penetrate it without heatin;z 1tzit was found that the 
Wine did very well correct the detect we are ſpeaking of; 
but eſpecially that-which had been boiled iz vacuo was tound 
beſt : So that this Remedy might ſerve for thoſe which are 
dainty, and even Cinamon, or tome other {weet {mell migiat 
be added to it : But there will always berhree times as many 
People to whom that will be needleſs, and who cating the 
gelly, ſuch as it is taken from the glabs will tind it very 
plcaling, and will be glad to make uſe of it , | benz a rhing 
very noriſhing, and eatie to be digeſted. . _ 

--In the mean while, the ſmell we {pzak. of, . ought not to 
make People ſhy, as if this gelly were jurtful ; Tus itnell 
comes only from the Quantity of volatile Saits which are in 
the gelly, and which may be a. litcle exaited : It is known 
how. much rheSpurits or volatile Salts of Harrs horn, and o- 
thers ofthe ſame Speczes, are ettcem'd 1n Pitylick, ro puritie 
the Blood, and to reftore Nature ;. ſo that jar from tearing 
the uſe of the gelly, becauſe of rhe 1meil we ſpeak of ;, it 
ought rather to be eſteemed the more, as being fit co produce 
grear benefits towards our:Health, provided it be, not uſed 
wich exceſs. I ſhall ſay beſides that, 11 many Caſes the 


gelly 
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gelly . hath a very good {ſmell as when Rasberries or Byllaces, 
Roſes, Gilly-flowers, &c. . have been kept, ſo that here, even 
Perſons very dainty will find nothing unpleaſant : TI believe 
then, that this manner of preſerving Fruits is better than any 
of thoſe that have been already made uſe of ; as well for the 
cheapnels, as for preſerving well the taſt of the Fruit. 
Having thus ſpoken of the uſes which can be made of 
the gelly, Ithink I ought alſo to ſay the meansI have made 
uſe of to make it fine and eaſily, and the quantity of Sugar I 
put in it, I ſhall fay then, that the Engine which I make 
the oftneſt uſe of, containeth about one pound of Harts-horn 
or Ivory ſhavings with above ſix pounds of Water, and there 
emaineth about a twelv'th part empryed;I encreaſe the heat 
to evaporate the drop of - Water in 4 or 5. Seconds :I take 
out afterwards this matter, which being ſqueezed through 
a Cloth all the Liquor is preſt out as much -as may be, and 
that Liquor is all a ſtrong ' gelly, which weighs above five 
pounds; a little leſs than a pound of Sugar 1s put into it ; 
it is put upon the Fire till it begins to boil ; and then the 
| Fire 15 to be taken away, {cum the gelly, and leave it to make 


a ſediment : Tt is convenient not to remove all the Fire at 
once, that ſo the gelly may coagulate by degrees, and have 
more time to let fall its 7 ns ; whea the gelly is cold, it 
is clear enough to ſee clearly through it, the bottom of the 
pan tho' the gelly were three or four inches thick ; ſo that 
tor two penny worth of Tory, and four py worth of Su- 
gar, one may have between 5 or 6 pounds of very good gelly, 
and pretty tine, and the Ivory may ſerve again to make other 

gelly, as I have obſerved Exp. the 57h. | 
It afterwards one defireth to employ this gelly to preſerve 
Fruits ; he muſt take the upper part which is clear from the 
{ediment which 1s at the bottom,and having put it in anear- 
then Pan, evaporate it upon a {mall Fire, till a kind of a little 
skin be found to ſtick to the ſpoon when it is ſcum'd ; then 
this gelly muſt be left to cool till there remains to it but as 
much Liquidity as is needful to moe it run 1nto the interſt1- 
2 ©Ccs 
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ces of the Fruits or Flowers that are tobe preferved with i&+ 
then the glaſs or gelly pot wherein the Fruits or Flowers 
are contained being filld up exatly with the Gelly, the co” 
yer muſt be applyed to it, theſe Frames as T have obferved 
Experiment. 22h. would not be always needful, but howe- 
ver they may be had very cheap, eſpecially if they be made 
in quantities. Now tho? the Gelly become too much Su- 
gar'd after it is evaporated to a Pellicule, it doth no hurt: 
becanſe afterwards, {welling by the Juice of the Fruit,it makes 
a ſweet Meat, which is ſtill much leſs Sugar'd than ordina- 
ry Sweet-meats. - | | 
The manner deſcribed above for making Gellys is very 
good for the ordinary Uſe ; bur becauſe people may ſome- 
times be deſirous to have Gellyes of an extraordinary Fineneſs 
and Tranſparency : I have alſo Search't out ſome means to 
make them ealily, and knowing that filtration thro? cap 
Paper, is one of the beſt means to have Sugar very pure, 
but the tedious time required for the Operation is the rca- 
fon that it is not ordinarily made uſe of, I have endeavour- 
ed to remedy this inconveniency, and for that end I hawe 
made uſe of the following Engine. 

AAisa Glaſs Receiver. 

B B a Cover exacty fired to. it. 

CCC. a Pipe which maketh the communication © be- 
tween the Receiver AA, and the Aire Pump, 

DD. a flat Vell-l wioſe buctoa 1s pierc't with quantity 
of ſmall holes. | 

EEE. aPipe which maketh the communication between 
the Veiſel DD, and the Receiver A A. 
FF. a Veſſcl which eontaincth tie Liquor to be filtrated, 
GG. thePlate of the Aire Pump. 

To make uſe of this iaitrumear, the Veſſel DD: muſt be 
well tyed with linnen Cloth and after warrs with cap*Paper:So 
that the Liquor may not get into it but chro? ti: cap Paper 
and the Linnen :'The Veſſel F F being atterwards fill'd with 
the Liquor to be filtrated : and the Aire Pump Exhaufting the 

Aire 
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| Air from the Receiver A A, the Liquor in the Vefſel F F: is 
neceffarily driven through the cap Papei, and the.Linnea in- 
to the flat Veſſel D D; and from thence iato the Veſſel A A, 
through the PipeE E E, the great ſtrength wherewith the 
Atmoſphere preſſeth upon the Liquor of the Vellel F F 
makes it paſs incomparably faſter than it would in the ordi- 
nary manner, and the Linnen hinders, that this ftrength 
tears not of the Cap Paper. | 
This Inftrument hath pretty well ſucceeded,yet becauſe by 
reaſon of the difficulty of governing the Engines, it is not 
ſo fit for general uſes : I have endeavoured to produce an ef- 
fect near to that, by means. of another Inſtrument which 
might eafily be made uſe of by any fort of People, and to 
that end I made the the following Engine, vid.Fig. 19. 
A A is a kind of a Ring made of Pewger, having both its 
apertures ground very flat. EEE, | | 
BB.CC, are two other Rings alſo of Pewter, Having 
every one one of their apertures ground, to wit, that whic 
15 to be applyed to the Ring AA; and upon that aperture 
they ought to have every one a Linnen ſpread and tied about 
the Ring : and upon this Linnen there-muſt be alſo upon e- 
very 0n2 a piece of Cap Paper ſpread as broad as theLinnen. 
* DDD is a Frame to encloſe the three Rings AA, BB, 
CC, being applycd rhe one to the others, as is expreſt in 
the S'1zzms, EE, is the ſcrew to preſs ſtrongly the three 
Rings one avainfſt the other,” that nothing may paſs between 
them ; but tnac the Liquor powred into the Ring A A,may 
be forced to paſs through the Gap Paper, and the Linea pur 
betwixt the Rinz A A, and the two others. 
 FF,a Funnei foddeced upon a hole of theRing AA. 
2e Liquor to be filtrated, mult be powred into the Fun- 
nel F F, till the Ring AA, and the Funnel alſo be filled 
with it ; by that means the Liquor which is in the Ring is 
preſt by the whole heighth of the Liquor in the Funnel, 
and 25 1t may be made very high, it may alſo make a very 


conhiderable preſſure upon the Liquor which is 1n the Ring, 
and 
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and therefore this Liquor may be forc't- to paſs very quick 
throygh the Cap Paper and Linnen Cloth we have ſpoken of,. 
and this Engine being fitted fo as it is, hath the conveniency 
— be very eaſily taken to pieces, and furniſhed with new 

apers. ; 

. Tho' I have Experimented that for the purification of Su- 
gar, It 1s better to make uſe of the manner deſcribed Sec. 2. 
21th. It hatlr not hindred me from putting here theſe two 
inſtruments, becauſe they may be {till of uſe to filtrate 0- 
ther Liquors, to which Pipe Clay might not do the ſame - 
cffe&t as it doth upon Sugar. 

Having Sugar well purified of what manner ſoever, you 
muſt take Lemon Juice that hath been kept by the manner 
deſcribed Sec. 2. Exp. 23d. this Juice is clearer than it can be 
made by filtration, and it 1s eafte to have always proviſion 
of it : One may allo have eaſily very pure Gelly if it is made 
in the Digeſter of the new faſhion ; becauſe as one hath the 
conveniencie to ſhake it, it is not needful to put ſo great a 
quantity of Ivory in proportion of the Water : The heat 
muſt be encreaſed to evaporate the drop of Water in 5 ſe- 
conds : Then this Engine . being {et upon the ground with 
its Cover upwards to let it cooll, it happens that whilſt che 
Engine is hot the ſediment falls:to the bottom : So that af- 
terwards when it is opened a good quantity of very clear 
Gelly is found in the upper part :. having ſo all the materials 
yery clear and fine, there remaines but to mingle them in the 
quantity which is Judged belt by the taſt, as about x5 parts 
of Gelly, *6 of Sugar 4 of Wige, one of Lemoz Juice : They 
muſt boil a little together and then be poured into the Pots : 
by that means one may have very fine Gelly without much 
trouble. - | Y; 

The merhod T have given to. Clarify being fit only fos 
matters very liquid, and where: there is great. quantity. of 
humidiry tobe evaporated ; it hath given me occafion to 
think alſo of ſome way how to facilitate the evaporation ? 

I have then imagined, that the worm which hath been 

| | | made 


WS Oe nd 


Sree Wn + ee 
%- SS Cer ms 4 % 
ee RE 


| New DIGESTER. 
made ule of a long time in Chymiſtry to facilitate the Con- 
denſation of Spirits ; might be as well applyed to heat the 
Liquors to be evaporated, and that ſo this Operation might 
be done quicker, and with 11s Fire : I have then made upon 
that Subject the following Experiment. 


EXPERIMENT goth. 


I took a Veſlel ſuch as is repreſented Fjg.x 1 having a worm 
inſerted in a hole in the middle of the bottom : So that this 
worme might ſerve as a Chimney Pipe to the Fire that 
ſhould be -put under the Veſſcl : I filled the {aid Veſſel with 
Water and put underneath a Lamp which had a great wicke 
lizhted : 1 (uf pended at the ſame time a Thermomet:r in the 
Water, anda bout 12 minutes time were required to raiſe 
the Liquor 1n tie Thermometer from the + 5th. degree to the 
2 th. 1 took. of afterwards rhe worm, and I itopt exactly 
with a metal plate the hole where it had been inſerted : I 
put in again afrerwards new water into the Veſlel, and I put 
a pound- more than there was rhe fir{t time : becauſe the 
Worm |} had taken of did alſo weigh a pound: 1 left the 
Thermometer {uſpencdcd in the Water as the firſt time till it 
was returned to itz heighth of 15 degrees : Then put the 
ſame Lamp at tie {ſame-diitance under the Veilel with the 
{ame wicke equality {nuft, and the ſame quantity of Oyl : and 
this time ta&e were twenty minutes and a half time requir- 
ed to raiſe the 1L1q or 1a cheThermometer to the ſame heighth 
of 2: degrees, -wiiwcre it was before mounted in 12 nunuts 
time': Now the worm I made uſe of in this Experiment 
made but one turn, from whence it may be judged that thoſe 
which ſhould make ſeveral turns would cauſe a much great- 
er <fference. - Seeing then this invention may be ſo ſaving 
in ſeveral Trades, whole chiet Expence conſiſteth in evapa- 
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Tation, I think I have not done a miſs to have inſerted. it 
here. h 
- Thave not been contented to improve the Digeiter for 
Meats-only, I have alſo workt upon that which IT imagined 
would be moſt fit for DiſtYlations : I only gave the Deſign 
of it in the 5 Fig. of the firſt Treariſe of the Digeſter Chap.s. 
Exper. 3. but ſince that I have effeQtively made it up with 
ſome alterations, which may be obſerved in the following 

Deſcription. | 

Vid. Fig. 12. A Ais the great hollow Cylinder to contain 

Water. | | | 

g- ' B is the inward pot to contain the matters to be di- 

Hed. : 

CC isa Ring of caſt Braſs very thick, with a hole in 
the middle, through which the pot BB paſleth, and is very 
exatly and ſtrongly ſoddered to it. _ | 

DD an Iron Ring very ſtrong, which ſurrounds the a- 

220 of the Pot BB, and is applyed upon the Circle 

| $6 ; 

E E two Appendices or Trunions of the Ring D D where 
with the ſaid Iron Ring being made firm with Iron Pins, to 
the Iron Frame G G G G and being drawn by means of the 
ſcrews F F: Itpreſſeth very hard the Circle C C, and ma- 
keth it ſhut exaQtly the aperture of the Cylinder 
AA. | | 
_ -HH a Veſſel whoſe aperture is applyed very exattly to 
the aperture of the pot B B: this Veſlel may be ſcrved very 
cloſe-to the faid Por, by means of the Screws LL, and it 
may be made up of Glaſs or Metal, .. "y 

MM M.a ſmall Pipe with a ftap Cock, through which 
the Air may beexhaulited from the Pot B B when one  de- 

Aires to diftil #2 wacro. | 
| NN two Appendices 'to the Iron Frame to keep up 

the whole Engine ſuſpended, as is ſeen 1n the Scheme :;;ro.the 
end it may eatily be turned wpſide down. | 


The 
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. Thefþace berween: the;great Cylinder-& A;;, and the- in- 
ward: Pot'B B:muſt be till'd up with Water ; and. the, mat- 
ters.to- be diftil?d. being put in the pot.B B, ſome metal 
Grate muſt be put init to hinder them from: falling down, 
which yetgwesLiberty to rhe Vapours to;paſs into; the. Vellel 
H: H : the:Bngine muſt. afterwards be turn'd,” ſ0- that the 
Veſſel H:Hbcing dowawards, the Vapours may remain in 
it when-they are condenſed: The Fire muſt. be applyed to 
the Cylinder A'A 3; and it may be upheld there, by means 
of a ſemi-cuTular Iron Plate hung upon the hinges. O O:: a 
Veſſel: full-of cold Water. tag: alf> be had,” into. which: tha 
lower part of the Engine is immerſed, to.the end the vapors 
may be condenſed quicker in the Veſſel H H. By that means 
it may-be-tryed what different effetts will be prodyced-in 
the diſtillation when it-ſhall be made in: difterent degrees .of 
rarefation and condenſation of Aire : And dittillations may 
be made in talneo Marie quicker, and in more difficult caſes 
than uſe to: be done; and there. will. be ag danger to looſe 
any of the more ſubtite-and:morevolatile parts: this Engine 
doth very. well it's effeQt, and I have already done ſeveral 
peg it; af which Lſhall-t6lats:-aaly-the;twa 
or three « 3 : EE + ex 11915 ct0 aefe yri mn hen 
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T ſhut upiin the: Engine. above: daſtribed, ſome Lemon 
peels, ſv. that the -pot 4 Biwas: almaſt:quite full of them, 
I put a grate to. hindevthenv from, falling;, and; having. ap- 
plyed rhe Por EH; which;was dt Glals, -] exhauſted the Air 
tlhiough the cock M M; lo that the Lemon peels were iw 14> 
co: I [hut up the cock, and having turned rhe Engine up- - 
ſide down, co the end the Veſſ:l H H might be downwards, 
T applyed the fire to the Cylinder A A, and having eacreal- 
cd tae heat to evaporate the drop of Water in 40 ſeconds I 
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kept-it at'that heighth about an hours time: I found after- 
wards, 'that the peels had given a pretty good quantity of 
Liquor, which had abſolutely the ſame ſmell as the peels 
from which it had been drawn : So that it was'not perceived 
that the Fire-had made any alteration : There was allo. Oyl 
which ſwim'd upon that Liquor, but I did inot ſeperate it; 
and I ſaw two day's after that there was a kind ofiſediment, 
which gathered to the bottom, and which I believed was 
made up of the grofler Particles ſeparated by the diſtiVation, 
which uniting together did become fo heavy, that they. fell 
to the bottom, Ihave kept this Liquor above two.motiths, 
and it hath always had a very fweert {mell: [The quickneſs 
wherewith it had been diſtilled, together with the aatural 
ſmell it had kept without bging altered by the Fire, gave 
Opinion that this/Engine would be very: uſeful. P 


EXPERIMENT. 42th. 


Another time I did ſhut up four pounds of green-Gaes/er- 
ries in the ſame diſtilling Engine, and I pur the Veſſel HH, 
of Metal and did ſhut it ſtrongly with ſcrves, to the end it 
might beare the prefſure the heat was to cauſe in it: for this 
time I took out no Air: I increaled the fire to evaporate the 
drop of water in 1c ſeconds and then took' part away and left 
bur as much as was needfull to keep the heat to evaporate 
the drop of water in 20 ſeconds: after half an-hours time [ 
took the fire quiteaway and the engine being cold I found 
about two pounds of a thick Juice extrated from the Goore 
berries, and they were boil'd to a good degree. 
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EXPERIMENT. 43th. 


Sonn after the Experiment above, I did ſhut up an equal 
quantity ofigreen Gowcberries in the ſame Engine; and has 
ving extracted the Aire that was ſhut up with the Fruit, I 
encreaſed the heat to evaporate the drop of Water in four 
ſeconds; then I took away part, and left but as much as 
was needful to keep the heat to evaporate the drop of Water 


480: ſeconds, and after about 6 hours time I took it quite 


away: The Veflels being coal'd I found 'that about three 
quarters of a pound of a Juice, much thinner than that of 
the preceding Experitnent, had been diſtill'd : So that I ſaw 


. that'in'5 or 6 times more time there had bee leſs by half 
_ of Liquor diſtilled iz veg than in the: edfmpref{t Aite - 
' 'This Phenomenon ſurpriſed me' ſo much thermore, 'for that 


Thad ſeen at YVexice ſome effefts abſolutely contrary to it, 


" the diſtillation having been always quicker i vacuo than in 
"the orditiary Aire; but my wondering ceaſed, when I re- 
"fleted upon the cauſe of 'theſe Experiments, which may 


be ſeen Sec. 3. Exp. 32 where the reader will be ſatisfied that 


' theſe Phenomena do not really contradict one another; and 
- there will be'feen at the ſame time the ſeveral circumſtances, 
- . wherein theſe new ways of diſtiling may the one and the 0- 


ther, be applyed with conſiderable advantages, 
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| To is now. about twelve Yeits finds by oral ah thy 
c A Al re .Pump, which. Was _prett \Lpi xrecei ved * b ad 
which. ! Rs heen-put in uleby ſcyeral] Parſons fince that time: 
that ſmall book was ſold at Pars by Jean Cu " doin the 
title of Nowvelles Exp: -riences du Vuide #vec la deſeription des 
Machines qui fervent « tes faire ;, ar, "AS theſe gfe heel VS i 
areſubject to be loſt þeing-notuſual-ro repign a en. Th 
lieve it needful I ſhould repeat here” part A rf pion 
which I gave then, to the end ſome confiderable As 
T have made to it fince that time. may be wel underſtood, 
Vide Fig. 13, FEVER oily 
AAA is the Frame with three legs two. foo: : and a "half 
high. A 
Ty B The body of the Pump very even from one end to the 
other, made firm upon the ſaid Frame by -three Screws 
which paſſe t thro three ; Peices of Braſs ſoddered to woe fn aid 


Pur : — —_— —— 

G C Is the Cover of the Pump placed floping © wiſe. | 

D a hole in the higheſt place of that cover, and ſhut by a 
Valve which lets the Aire go out of the pump and hinders 
3: from coming in again that way. 


EE 
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01H ——_—_ vole ſotdered upon sheiadventG:C: whic 
foyves, #0 keep always water upon the valve D. 

F : alittle hole ſtopt with a peece of hladder.anda bras 
wire, througl: which theaAirg thay: belet in arms po 


apa, ' 

2G G-'The Slate ofthe pirnp/iugon ophich iopphyodahs 
receiver Y V. 

'Þf Hafipe fodderett by oneecnd toahgle.in tlio middle of 
the plate'G G3:and by the other.endqoithe:tniddle ofthe go- 
wet G'C 1ta-theend-thert may;be a:cotoriunigation; berwige 
lis feceiver IN LaikdthoBumpBBco: $112 36 i210? oflg 

215 aVHlveSiaed) vo the! bextim:of ithe-Pipe:HH; to let, IKE 
 AirepaG Rowy the receiver /VY:.anto.ithe. Pump.! 'BY,'and 
hinder It-to'fettirn; thelſams wayagain: + 17g) lg fy 
. ?EEa-ſinall Pipe #fddereixowagds 'thertop of the' Pump, 
-Riid Topt with 'Lethadybditrongly rok abbubdt. ,; 

SMNVES Bris \Vieoithat paſſeth throbgh rhe;Leather; that 

ſtops 'the {hall Vips LL kndareaches to the. Valye; A, that 
one may, by moving the-exrernal»part :of the. Wire,gpen or 
ſhut the Vialve!!T'as neebrequines,: without etting: ge ex- 

"e2rcjb Aire get 1x'throdgf tttd Tool Ly heakuly "kiiE I:ga- 
| -ehor*ibpsit exdetlyy: 77 ils qom)'t | 

Ni * N'a' Htrle Weight 'toi concerpoiſe the valve ,and hong Fs 
ut. wy J. 1:9, 
: © O qe Honor # the: plug of the-Pump, having 
- at thi lowe? hd Ytirnp in vu uri zheog 90 may 
- move thi Plug tip and Ugwibs> thisIromwod: patierh 
' hdſe ini (Sitenkergf coal, which ſerveth to. nn, 
that-itmzy moyvediretlyaccoraing to the Axis of the; Pump. 
Morey :1 $$4s-rhie' Plug! Sfthisſimgine; :i>diffors-10 much 
? 6th6tPlups;rhat every part of ivamuſt bs explained : 
5p Tl fath EoE UP: pidbts, KR arid SSrtheuppert patt. a5'the 
"46hgeRt; Becauſe it ſuſtSheth'all the xbeight of the Armpl- 
3 here; arid: 45Hollow withis'to -contain?: Miter -|the, other 
apr 26s ſhorter{becarſg iriſererh anlyteo uphold ahe Wa- 
"\re-Goritti edn 2c pare Ry” and hinder cit MS: M 
Na 
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JT Tis aſinall-Pige :epen av both ichnds; it: piadſtcsithro? 
the part SS, 66 which-it is ſoddered, and.reacherh till near 
tlie cover of the partR Ro ao oor 4 
'-"X X'is ahiother Pipe-which paſleth thro the: middle of the 
part SS, to which it is ſoddered, as well as to the bottom, 
which coyers the: partcRR; thats Pipe hath a hole;Y near 
the ſaid cover. oY Yeovienct 
-- When the Plug) is at the bottom 'of the Pump, the fmall 
end'of the crooked Pipe repreſented Fig, 25th. may-be in- 
SFerted irito the end:ofthe Pipe: Tand pouring Water inta 
the funnel at the toptof: the (ffid-dropked. Pipe, this Water 
mult go'thrb7ithe'top of the Pipe 'L/F -into the upper. part 
ofthe Plugyithe Aire:going out of it freely by the hole Y, 
thro” the lower aperture of the Pipe: RX ;:the Water fills up 
{then alfothe ſpace Z Z, :which. is betwixt; both parts of the 
Plug, and'this 'Water, can'ti fall, -becaule the- part..S S hin- 
: ders It; the-patt R-Ris then''all Jecured with-Water,/and 
- the Ait cannotget betwixt the Pump and the Plug-into the 
-/acnithm, Which we make aboye it. + F _— 
2 T6 makewſccof this Engine;: Water myſt he powred into 
- the Ptinp'thirs! the Pipe H H; : that _inthrufting the Plug, to- 
wards the top of the Pump, this Water may fill yp all the 
::ſfiaces whererhe Plug can't get. and that by. this means the 
Aire may be all driven out of the Pump , thro* the hole 
"Iwith is under the yalve D: afterwards the receiver to be 
- ſmall weight NUmwlt beilifted;-up to open the; valve L, at 
--the: fame time.that we draw the; plug;.downwards..with 
the foot 3 f04it happens that: the' Hire of the receiver V V 
'-yutis freely! into the. pump. BB, through-the pipe HH and 
- hefty we ought but to Jet-the..valye ſhut again-ito hinder 
--the Aite fromireturniag the fame way, and/make iz be Qrc- 
ed *to come out thro' the hole D when we-thruſt the plug 
© up wards : ſo thatrby. repeating this Work the Aire may, be 
exlalaſted:--pur of the receiver as. exaCtly as can. be expetted 
_ bymeangof Engines ; for: when the Plug is FHYR HWn- 
= ip wards 
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wards-there remains no Aire,in the: Pump, and. none cant. 
Eo ET, 
and the Aire of the receiver runs into it. moſt freely, not 0n- 
Iy by reaſon of it's ſpringioeſs, but. alſo. by it's weight;" the. 
foalacſ pf lon _— of the \ in my firſt Aire Pump 
might cauſe ſome hinderance;; for itis known, that Air doth 
not. paſs freely thro! roy prays F Ref there ; no 

ſuch thing to. be feared -,; OC AL. & Iy. to make the Pipe HH 
more than, ſufficient that he Areeey freely : run through 
and this Fipe gging dixeQly downwards perpendicular with- 
out any-K tizogral turning; there 1s reaſon to hope thateven 
when the Air, of the receiver V Y is dilated to that heighth 

that it can no more att by its {| pridigy power to extend it ſelf 
equally 1a the. recciver and in the, Pump, it's weight is yet 
Jufficiegt to, make it fall downwards, and fo leave the recei- 
ver V V abſolutely emptyed. of Aire. | | 

_ I know that the Learned Mo»ſr. Stxrmizs inthe ſecond 
volume of his Theatrum experimentale gives the deſcription 
-of an Air pump which he Eres to be. preferable in 

many occafions to all others : but I do not ſee that that which 
he giveth us may have any uſes to which this may not be 

very well applyed,. and even T'ie make bold ro ſay, thatT 

think there wants yet ſome thing tg his : he obſerveth him- 
ſelf ſome faults in it, but. that which ſeemeth to me moſt 
conſiderable is in the valve which ſerveth to hinder the Aire 
from returning from the pump 1nto the receiver again : for 
he hath very well obſerved that the ſpring applycd belnnd 
. that valve, was. very uſeful to ſhut it up well, but that al- 
ſo on the other fide it made a great reſiſtance to the Air 
that was to come out of the receiver, ſo that when this Air 
was conſiderably dilated it was no more able to open«the 
valve, and'ſo the vacuum could not be made perfe& in the 
.receiver: Now he could not but know that there will be 
{ill the ſame objeCtion againſt the weight that he hath 
fince put in place of the ſpring : For tho, this weight doth 
not celilt ſo much as the ' xm did, it doth yet make reſiſt- 
aglce 
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a9 : + ooh forttairt inftho'tectiper'h y ©of Mir Ri 
rto hinde” i god Toby iy” leans, -4r<4s 
erſte much better ro make. ufe of the inſtroment which 
LE ERS ſitce it remedies fo well, all ores, of inconve: 
: Pier fat ta tory ch Plbeckc 6: DE 
tage.of the Ele 1 Nav > Ueſeribed £T! bY! allo” malte! tys 
4 oy. it Sie 16. wh lie to/doabt '6f iche exacttidls of 
it's operations: For exarhple'tr-Hiad beef: Hithetto'k&cdurred 
for certain that Air" was abſblurely tieceſſaty tor yhe firih 
of combuſtible mdtrers + Ade ps le OR de by. the cot 
ffion'of two hard Bodies, as'a Flideatid and/a Steel}; it wi . 
not believed that” Airbatht any part-in that effeA; "and'in 
deed when the.Experiment of 1t is'made with- Engines that 
are not very exaCt,: we ſee that he Flint and Steell-of a Pit 
ol in the receiver exhaufted, producerh'ſparks rks-in- the '{am& 
rrianner that it would'do in” Tags Yay Ar; but Plikve tryed 
that if the receiver be exhauſted" meang ofthe Engine de- 
ſcribed here above ; this v4cuum* is 45 EexaQt'that if you en- 
deavour to fire the” Piſtol in uk there 1 is not the park 
of fire tobe ſeen eveti int the dark; a: 
 Thave alſd'made with this _ 1he an Burp erfindint which 
hath muCh ſurpriſed ofany, 'T-flf a'glaſs horde: about 'haſf 
full with water, and when' the Air'is very exaQMy exhantted 
T ſhutit_ in the nianner* deſcribedin the concluſion of this 
ſection: afterwards F hear this bottle, but yer jn fueha man- 
ner that that heat' is Tarce difterned by touch: pur. it 
afterwards ih wacer cooled \withice; and the-cold makes this 
water boil inthe bottle in the fame'manner as fire uſts to do. 
the reaſon of 'riiis experiment | is that the fall heat which 
is given to the wattt 1s fhfficient toraife up*vapours which 
make ſome prefſure ig the bittle; bur as ſoon as it is'pur info 
cold water the vapours, tondurſe ard che preſſure ceaſzrh: 
{0 that the water; vae4o.isat Ni iberty ro boik up,at tiz& heax, 
tho very {inall, is able to cauſt ip which could 'nor happen 


if the engine had notbren very' wall exhauttedsf6; if an;*Air 
lad 
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had remained 'in 'the bottle it would! have made a preſſure 
and hinder'd the-ebullition, : even after 'the'Condenfation of 
the Vapors. © But the moſt certain proof of the exaQneſs of 
this Engine is the Expzriment which is made- with: Water 
purged of Air-: I gave the manner of it in the Treatiſe of the 
1Nonvelles Experiences du Vuide, printed about 12 Years; ago, 
and I thall: have yert-occaſion to deſcribe .it-in this,” SetF. 3d. 
Exper. &th. therefore I ſhall ſay here nothing elſe--of it, but 
that by that means I have found the Engine here:deſcribed-to 
be more exaCQ- than any I have ever ſeen; for' with.the 0+ 
ces Toul not-/make purged. Water. fall. lawer. than'2 or 
half af Inch-near the Level ;. which ſhewed,: that rhere:re- 
_ mainedatleait the 3847. part of the Air in the Receiver ; 

but with this Engine-I have made purged Water fall fo near- 
the-Level, thati there was Reaſon to believe, that the. ſmall, 
heighth which appeared in the Pipe, came but from che; nar-; 
rownels of the Pipe,: in compariſon: of the Vellel wherein it 
was ſunk ; for it is known, that the Water remains higher- 
in narrow Glafſes, than in large ones. . SH TEE 
. This Engine being then ſo exa&t,. that it.leaves no Air 
able g=_ any ſenſible EffeR, it is eatie;to-judge; that the, 
propoftion betwixtithe ſpecifick Gravity of Ar;. and /-that of 
Water may be found by it's means, without taking all'the 
Trouble, to which one would © be engaged in foliowing the 
Method which Mr.-Bernoall.hath very ingeniouſly given in 
the Journal desſcavans of ithe 31th. July 1684) 7; 1 1 1 
Tris true-that the Cautions he-{peaks of are uſeful; when: 
the vacuum is not made exat ; but having an Engine ſuch 
as I have deſcribed, .we-:need bur to exhauſt. very exatily 
ſome Bottle, whoſe Capacity. is known, put it 1na.Scale with 
ſome-weight on the. other ſide, which.counter poiſes it ;. and | 
fo letting che Air into: the Bottle again, i we:need but to add 
ſo much-weight in the: other' Side, as will cointerpoiſe the 
Air got into the:Bottle ; and by comparing that weight with 
that which the Bottle containethi of Water, the required pro- 
portion is immediatly-found::.:In.che Bogkof My.-Boyle, in-; 
rituled' Exper. Phyſichomech. contin. 24. may be ſcen, _ 
H the 
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the:Proportion which hath been found by-that marinar,-was 
as Ito: $34, and tho' the Engine was not yet. 4t-5 greateſt 
Perfettion, but-left as I have faid abonr the 3844, part of the 
Air ; this proportion did notwithſtanding agree pretty well 
with that: which we. have found ſtnce at the :Ropad Scortety, 
in making the Experiment, according to the way af Mr. Ber- 
#oally, with a Bottle that contained above 80: pounds of was 
ter, and which was weigh'd in Water, fo that there wans 
ted but about 1 ounce and a half on the other Scale, to. coun-: 
terpoiſe the Air of the faidBottle:As this Experiment is in the 
Regiſters of rhe R. S. who wilt publyh 1s when they thiak: 


_-.. - fit; Efhalt ay nothingelfe of it; but that- the difference 'of 


the Proportions found by theſe two Experiments, was' {0 
little, that it may very well be. attributed only to the diffe- 
reate of heat, or moiſtneſs, or preſſure of the Atmoſphere; 
andinotxothe Fault of rhe Operattan :--$9- that iv may; very: 
widl ſerve forall the uſes ithath been: hithertoappliyed ta.Ne- 
vertheleſs,as there might. be fome accafions where it would be 
requiſite to weigh the Air with the greateſt exaRnefs, I ſhall 
{ay that then it would he belt ro no:- uſe of Scales, but 
only #0 eauhterpoiſethe bottle in the'. Waterco: For: by: thiat 
means'the Addition or /Subſtraction: of:lels than 'th# hun- 
dredtly part-of a Grain might ſuffice to\make! a very ſenfible 
effec, making the Bottle fall to the Bottom, or riſe-to the ſur- 
face i of- the liquid, which is the moſt-exaQ' way of weigh- 
ing that hath beer yet found ont,:-and which hath been pub- 
lifhe ih {ome'of Mr: Montemary's: Works: Before:l leave: off 
this SubjeR,' I:canr forbear to ſay, that I have wandered, in 
reading the Jorwral quoted here above, and thatof the T8. 
of Fiirie, 468 $ to ſeerthat\Mr.. Ber moull. ſhould - have quoted 
Mt: Boy/- to find -faultowith :him,! mearly-upon ;the Report 
of 6thers;' for certarnly if he chad: examined. .;the; thing him- 
" ſelf he would mor have fayd as he hath; in the FJosrnal of the 
3 £2h. of Twuly,1684, that Mr.” Boy/ hath givenino better means 
to:weigh the Air, then in ſealing: Hermetically, Viials of Glaſs 
m'the- Furnace : Since I have here quoted a. place, of MiB 

3B (gf: JT Dus of 35 NS. ACRE ks 4 Works 
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Works,: where the contrary. is clearty-feeb 5 he would; not 
have ſaid neither in the-Javurnal of the: Brb, June-168 5, that 
uw vac Prolegowena:of the Poradoxa: Hydroft stica, Mr, Boyle 
ſeems'not to diſapprove..the. way of. weighing.'the Air ina 
Bladder; ifince in all that Preface, chere is nota, word of that 
Sabjet = It4s in the 3+ #4, Experiment ofthe Exper. Phyſibr 
werh : That Mr.: Boyle ſpeaks of weighing the Air in. aBlad- 
der, and he condemneth that Merhod, and- ſaith that it is 
by means of an Ac-/ipil-that he hatir found the Proportion.to 
berelyed upon ;;:merthiaks: a;greater. precaution ſhould, .,bg 
made-uſe of, before-ane doth undertake.ta' cenſure; the works 
of a Perſon of the: Reputation of Mr. Bowe. I may ſay/more- 
over, -that after having made an enumeration.of Fl e things 
that were. not quite perfeCed, in.the Method ::-of Mr. Bays, 
ſincemany Readers want diſcretion to diſcern at themſelves; 
it had been well.to give:them Natice, thatxhere js no doubt 
but Mr Boyle knew very well all theſe. things, but that ig 
thoſe Begmnings where there/had been ſo.many Subjects that 
had not beca workt upon'yet with the Air Pump, he had 
not thought fitito ſtay tooJong upon; every , one ; but judgy 
td:what he had done: toi diſcover the ſpecitick Gravity of the 
Air, ſufficient for the need there was:of it then.  .. | 

Mr. -Beraouli hath 1o.much.ground to hope to augment 
'the Number. of great men,:that I have beleived he cquid.nor 
take it ill if E made thefe thort ;refletions for. the antereſt of 


Their Honour. | 


_ Having Jayd what I have done to. endeayour to render 
thele Engines more-exact, I ſhall add alſo how 1 have attem- - , 
pred to render the uſe. of them .more caſie': the firlt thing 
hath been.togrind the plate G:G 10:exatt that:the receivers * 
may be apply?d upon itand ſhut exatly . without any, need 
of the cement'T was wont to pur to.the firit;engines; which 
pavealwayes trouble:to be firted and did. ftick to as to make 
both the 'Glafſes {and :fingers greaſy : Ihave alſo perceiy- 
ed fome fault mn the manner: whieh 71 had at-firit'toftirr the 
things whick-were ſhat wpi4, Yaczo I did make uſe chen of 
| ——_ el 
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a wyre tied in-an Fell Skiz which was apt to ſtink in, alittle 
time, and beſides iI could move but one thing at once :-I 
have then found that' the Method which follows is much 
better. - I take a receiver open at both end's as A A (. vide 
Fje. 14 ) I apply upon its ſmall: apertur e a. plate of metal 
BB : This plate is pierced with many ſmall holes fit to admit 
the Braſs Wires I iftend to make uſe of : Tapply a . wett 


| feather upon that place and tye.iit about the: aperture of the 


receiver, fo that it is very well .ſtopt with it: afterwards, 
pierce- the leather through: the: hole 1 have need- of, and 
thruſt in 'the Braſs Wire C C:which ſtopsit very exaGtly: 
'This Wyre being part within and part without the Recei- 
ver; 1 have the conveniency to move what I pleaſe iz vacuo 
without letting in any Air, and that Leather fo applyed is 
not-fabjeQ to ſtink , as the Eeb-skin was ; I have yet the 
advantage, - that I:can-in that manner move many things 
at once, if occaſion requires it : for there being 'many holes, 
I may paſs thro' them many Wires, .one of which ſerveth 
to move.one thing, and the other another ; and ſtill with- 
out letting any Air get in, becauſe: theſe Wires make their 
holes very: exa&tin the Leather, and fill. them up exaQly ; 
nevertheleſs.for greater ſecurity, the. Ring DD may be ce- 
mented upon the Receiver AA: and this Ring being filld 
with Water, it will be certain that no external Air. at al 
can get in by: the upper part .of the Receiver : This Ring 
may alſo be filld with Molaſſes , or ſuch -other -liquid one 
may have a mind to. introduce into theReceiver exhauſted of 
Air-- For opening a little one of the holes of the Plate B B, 
the liquid runs very. faſt into the Yau : T' make uſe of this 


when I have.occaſion to keep Glaſſes exhauſted of Air, and 


free from moiſture ,  T put in the Receiver A A. the 'Glaſs 
F intend to keep with a: cover very -exaQly_ ground toit, 
and as ſoon as'the Air is well. exhauſted, I a = the Cover 
upon the apperture of the Glaſs, and preſs: it hard upon 
it, by means of the Wire .C C: and having fill'd the Ring 
DD with Mo/aſſos, I open one: of the other holes of the plate 
C1 B B, 
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' BB, ſo' that: the Molaſſos enter-into' the - vacwm, andcover 


the Glaſs incloled in it, ſo that when the external Air comes 
in afterwards, there is not the leaſt danger it ſhould get in- 
to the ſaid Glaſs,: and.ſo the things that: are ſhut in it may, 
be preſerved as long as it15 deſired, both from; the; Air, ,and 
from moifture. I made uſe formerly of Turpentine, to hin- 
der the outward Air from catring into the Glaſſes. which I 
intended to keep ſo exhauſted for a- long time:; but ſince I 
have-found'it better to make uſe of Molaſſos.: becauſe it is 
not apt to givea bad ſmell and taſt -to the things that are 


preſerved. © - 


New Uſes of theſe ENGINE S. 


FT T is eaſie to Judge that Air having ſuch a ſtrength as it 
8 hath, both by its weight and by its ſpringineſs, and yet 

enng inviſible ; the Engins which ſerve to take it away.and 
give it again at pleaſure, may produce ſuch ſurpriſing effeRs, 
that moſt people would take them to be ſupernatural : For 
example, once when I had time to ſpare, I made up a Braſs 
Veſſet upon which was applyed a large Glaſs Pipe, in which 
nothing -was. to be ſeen,. but as ſoon as I {aid the word, that 
it be fild with Water, thea Water came into it,. and re 
mained/ in it as long as. it was deſired; if afterwards I 


bad the Water to.diſappear, and to goand. change it {elf in- 
ti 
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to Wine, it was inatriediatly feerv to go. into the Braſs Vefſd 
apain; and-ſoon after a Wine of a fair Colour was ſeen to 


_ comeourefit, which remained alſo.in the Glats, as long as 


it wastliought fit: But if T bad-irto difapear, aad'to go'and 
cliknge it ſelf ito ſome other Liquor, For Example ;insd 
Ink, the Liquor was ſeen as before- to obey .immiediately ; 
and what was more furpriling, 'was that this Bras ' Veſſel 
was ſiſpended-in the Air by a very ſinall thred in a trank 
parent'Glafs: 1d that it was ſeen clearly that no body touch+ 
ednetther the Glaks nor the thred wherewath it was fufpend- 
ed: It was therefore certain alſo that there were /no pipes 
through -which the Liquors that were ſeen to appear 1n it 
might be conveyed to it : So that many people would not 
have ſcrupled to ſwear that theſe different etfeQts muſt need 
be produced by ſome Supernatural Cauſe: ' Nevertheleſs it 
was notliing elſe but a Man which played an Air Pump in 
a hidden place, by whoſe means he rarefied or condenſed a- 
gain The Ai mrthe great Glafs wherein the-Braſs-Veſlel 
was ſuſpended, and this Veſſel was furniſhed within with 
Pipes and Valves, which : according to the differing 
- degreesof rarefaction of the Air,- did convey into the Glaſs 
Pipe, ſometimes one Laquor and: ſometimes another, Ir is 
then, Ifay, ealie to Judge that abundante of Paper might 
be ſpent, if one would ſer down all the uſes of this Nature to 
whith 'this Engine might be -applyed, but I deir a0 :tive 
the Patience' ef 'iny Readets, -and Iſhall put here but what 
may be'of a rea'ufe , or give fome'knowledge of Nature. 

- TI might allo reckon - among(t the uſes -of this Engine the 
ftrengrh itcan afford ro uce great-ettetts without the 
incumbrance of {great weights : Hor a tube very even-and 
well worktmay be made very light and yet being -empeyed 
of Air, it willendarethe-prefſure of the Atmoſphere : Ne» 
verthelets a plug very exact at one end of that tabe would 
be prefſed rowards the erher wit! a very great ſtrength, at 
eaſt if the tube was ofa pretty great Diameter: forrexample 
tit was a foot Diameter the plug would be preſſ't _ _ 

| rengt 


2 7 mn 
NG EN avs 


| _ _Þ4air PUMP. | 55 
firength of about 1300 pounds. The Reaguned Mr. Guerike 
bath the. frit tryed. to apply that. firength. to ſhoot leaden, 
buller's. through a gun, as may be feen-1n the: deſcription 
he hath given of1t; m his boak of the Pneumatick engine : I 
have alfo endeavonred ſee to add ſome thing to his inven= 
tion, as may be ſeen jo the Philofaphicall Tranſitions for the 
maunth of x 1686 : lince that Thave calculated that 
2 bullet of lead ofan Jnche Dameter being thus ſhat through 
a barrel 4 foot Long ſhould acquire the {wiftneſs ta fly. a> 
bout: 128 feet in a fecond ; but if the ſame ſwiftneſs was to be 
ven to a bullet. af a foat diameter it ſhould be made of Tran 
low within, fo that it ſhould weigh buc. about. 37 pound 
and half :: For if it: was made folid af Lead, it would weigh 
about 450 pounds,and fo in paſſing the length of about four 
foat in | the barrel, it: wauld acquire but the ſwiftnels of 32 
feet in a ſecond : If the lengths of the barrels were encrea- 
ſed : Soas for Example, to make the' bullets to pals 16 feet 
in them, they would acquire doyhle the ſwiftneſs of what 
they did in but faur feet:Sothat it will be found that a bullet x. 
foor Diameter, which would weigh but 37pounds and a half, 
myght ina barrel about 17: feet long acquire the ſwiftnels to 
fly: 256: teetin a ſecond, which is very conſiderable : But it; 
is to be obſerved, tliat when people will come to the tryal of 
it; there : will be much to abate. 1.The friction doth hin- 
der much. more 1n a ſtiff Pipe than in the free Air. 24. 
The. end of : the barrel through which the bullet paſſeth 
muſt be: ſtop't with fomething itrong enough to uphold the 
preflure of the'Atmoſphere, -and that. being met. in the way 
of the bullet, takesaway alſo ſome of its ſtrength. 39h. 
The bullet can't beſo exact to the barrel, as not to let paſs 


fome Air betwixt-it ; and the ſides-of, the;barrel, and: fo the 


v4uum: being; not perfect: befoce the bullet, . it '1s not. driven 
with ſo great a: ftrengohi: .4/y. Tf even the yawn {houls; re» 
main perte& before the bullet, there would be yet: much tg 
be abated of my calculation.: Becauſe 1 have ſuppoſed the 
fwiftneſs of the Air as infinite, in compariſon of. that w ch 
= þ | WwWOou 
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would be comrunicated to the'Lead driven by it ; but it is 
not ſo: For'T may very well demonſtrate chat the ſwiftneſs 


of the Air entring into the vacuum 15 to pals but about x305 . 


feet in a ſecond at the moit>-So that when a bullet in a bar- 
rel hath acquired the ſwiftneſs topaſs. but 100 feet in a ſe- 
cond, the ARton of the Air upon that bullet. will be dimi- 
niſhed ar 3zh.part or thereabouts. The R.S.:hath of late cauſed 
ſome Experiments to be made to determine 'what ſwiftneſs 
the lead will effeQtualy acquire in the ſeverall length's of Bar- 
rells, but I ſhall-not- relate them hear : becauſe I doubt not 


but thoſe Gentlemen will continue them and publiſh: them 
when they think it fit; and Ithink it enough to haveſaid. 
thus much that it may not-be pretended to draw from this 
invention much greater effects than 'it can produce : ' So. 
F proceed to relate the Experiments. I have newly tryed. . 


EXPERIMENT. if, 


'Since the Air Pump hath: been found : out it hath. been 
very mich endeavoured. to make uſe. of it, to preſerve ſuch 
matters as are fubjeCt to corrupt in the Air :. 'The Iluſtrious 
Mr. Boyl hath ſeveral times cauſed eflays: of. it to be print- 
edand hath advanced the thing very much : The Famous 
Mr:Gyerike hath alſo ſpoken of it.in his. Book : There were 
alfo fome Experiments of it in: the .littk [Treatiſe I.cauſed 
to be printed at Paris twelve Years ago under. the Auſpices 
of the Illuſtrious Mr. - Huygens; but all. theſe Experiments 
have ſhewed that it is not enough to keep the bodies from 
the conmunication-of the: Air , which :corrupts them ; for 


they 'have alſs: is rhetnſelves ſome differing- principles, 


whicl: a&ing the one.tupon (the other caule;.a termentati- 
on, and ſo change the qualities of the-body that. was in- 
tended to be kept without alteration': And. generally. by 
that fermentation ſuch- quantity. of Air is produced;: that 
SOT: the 
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the Veſſel can't contain it, tho? it be very certain thatino- 
ting is come in from without : if to remedy that inconve- 
niency one would put the matters in ſo ſmall a quantity,thar 
they could not ferment, they would looſe their tait ; if fome 
Air is left incloſed in the ſame Glafs,. they grow muſty, or 
ferment ; if they are boiled in the Digeſter; that ſtops the 
fermentation for ſome weeks, as I have publiſht in my 
firſt Treatiſe of the Digeſter, but afterwards the fer- 
mentation begins again, and if ſuch ftrong boiling be 
reiterated, it-changeth extreamly the Qualities- of the Bo- 


_ dy: I believe then that it will be very difficult to find out 
the means to preſerve food ; and eſpecially the Fruits in 


their conſiſtence and natural taft: bur if all that might be 
wiſhed for is not found in that, it will ſtill be much to draw 
nigh it, and to be able to- preſerve all the ſubſtance: of the 
Fruit; without any other alteration than that which a yery 
light boiling-may bring to it, and without . being obliged to 
lay out any money to buy Sugar, or any other Ingredient 


fit to preſerve them : here is then what I have done-upon 


that Subjea.,- LEON oe) 
- /The'26th of Funel did ſhut up intotwo Glaſſes iz varus 
ſome juice of Cherries ; it became very clear'in a days time 
the ſediment being fallen to the bottom. ©. The 3orh.of Func 
T perceived that both the Glaſſes began to produce ſome Air; 
I did put-one of them to bail beforethg third part of the Air 
needtull to fill if up again had been produced, ſo that it boil- 
ed with a very: |:ttle heat. Tleft the other Glaſs to continue 
to ferment, 10 that the 47h. of July it was quite filled up a+ 
gain: Idid jet it ina Preſs to keep it ſhut, but the Air that 
was produced was in ſuch a quantity, that it burſted out 
notwithitanding all the care T could take; whereas in the 
Glaſs which I had bolled, thei fermentation was quire ceaſed: 
ſo that it appeared ftill-in the ſame ſtate above four Months 
time: But the 17th. of N:vemberlt carried both Glafles to 
Greſpam Colledge, and © on the Morrow the Royal Secicty 
found that tlie fermented Glaſs had- been ſertled ſooner than 
the other, wiuch appeared yet thick by reaſon ot the Moti- 
| I on 
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on of the preceding day ; but the fermented Liquor had the 
talt but of a {mall Wine green and rough ; whereas tIfaf 
which had been boiled zz vacuo had a taft of Cherries very 
plealing and Natural. | Tbs | 


EXPERIMENT 2d. 


 _ The preceding Experiment having-ſhew'n me that the 
boiling juice of Cherie iz vacuo did, hinder it from fermen- 
ting ; I would fee if the ſame thing would happen to other 
Juices : I took then the 5h. of December a good ;quantity of 
juice of Apples boil'd in the Digeſter with ſome 1mall Beer | 
and a liccle Sugar:T ſhut it zz vacuo with a Gage,but it happen» 
ed that in exhauſting the Gaſs, a Froth role up to the cover 
which obliged me to leaye about a 67h. part of the Air in the 
Glaſs ; having raken it away from the Engine. I did pur it 
to boil, and afterwards left it to ſettle: I ſaw that for 15 
days time it did clarify. by little: and little ; but afterwards 
it a thick again : Nevertheleſs I was ſure by means of 
the gage ſhut vp in the Glaſs , that there. was no Air pro-- 
duced within : "The thing ſtayed in that ftats till the 13h, 
of ori of the following Year, and then' I opened the 
Glaſs, and found that the Juice had yet the ſame taſt as it 
had when TI had ſhut it up. 
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Tho".the ſucceſs of this Experiment was differing from 
the preceding in ſome circumſtances whoſe cauſes, it may 
be, will be diſcovered in time: at leaſt the fermentation 
was found to be ſtay'd in the one and the other of theſe 
Juices, which was what T chiefly did look for: So that I 
had great hope, that if the whole Fruits were heated in 
vacuo they might be preſerved as well as the Juices: I have 
then begun this Year 1686 to make ſome Experiments a» 
bout rhis Subject, they have pretty well ſucceeded, as may 
be ſeen in the Foxrza! which I have kept, and of which T 
ſhall give here ſome abftract, | 

E X- 


Air P UMP. 5&9 


EXPERIMENT 3d. 


The 292. of May 1 took ſome green Goosberries boiled in 
the Digeſter : T put them with their Juice in a'Glaſs fild 
about 2 thirds with them, 'and ſo I ſhut them in vacuo with 
a gage - on the morrow I ſaw this. Fruit- had given but 
little Air ; nevertheleſs I. did put the Glaſs in Water and 
heated it till it began to boill, and immediatly T took away 
the fire: Since that time the gage doth not at all alter, and 
there is no Air produced in the receiver. TI hadat the ſame 
time ſhut up raw Googerries with Sugar and Cinmamon in an 
orher Glaſs exhauſted of Air; but no longer time then the 
Morrow I found there was already Air enough produced 
to fill up the third part ofthe Glaſs, which Ttook: for -a tok- 
en that the Fruit began already to ferment: ' So that I put 
it alſo.in the ſame Balnenm Marie, and heated it in 1t till 
the Goosberries appeared boil'd and wrinkled, and till the 
Sugar were diſfolved by the Juice of the Fruit; that-did 
hinder the fermentation for ſome days, but the 144." day 
the Glaſs was found full of Air, and the Fruit: which was 
ſhut in it had a very pleafing:taft : This Experimeft made 
me {ce that there is more difficulty to preſerve Fruit 'raw 
than boil'd. = 


| | | 1 

EXPERIMENT. ath. 
94 ; - | EET a x 26G onli o:n 5: WA TLOTTIEY 
. ;Having feen. in the preceding Experiment; that Friut raw 
ſhut up i” -vago produceth immedatly a: great quantity of 
Air, it it:is not heated, I. would fee if I could hinder it by 
putting the Fruit to heat as ſoon as it would be 72: vacuo : 
Sd that the 31zb. of 24a I tas UP 22 vacuo DEW. raw Gooſ- 
14:5 2 


berries 
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berries with Sugar and Cinnamon, in the fame manner as the 
preceding, and put them to heat immediately after, I ſaw 
that in the time, they were upon the Fire they cid allo pro- 
duce Air enough tc fill abour a third part of the cac-ms of 
their receiver, but fince that they were a pretty while 
without producing 'any : Nevertheleſs a fourth night after 
they had filPd the two. thirds of their Glaſs with Air; but 
* ſince that time I do not ſee that the Air encreaſeth, and the 
Goosb-rries {cem to keep well. | | 
That made me ſee that it is a great matter to; heat. raw 
Fruit as {oon as It is ſhus up. 


EXPERIMENT. 5th. 


.- The raw Fruit of the preceding Experiments having been 
mingled with Sugar, which it were to be wiſh't wee might 
excuſe, as well to avoid laying out Money for Sugar, as al- 
tering the taſt of the Fruit :T would alfo make the ſame Ex- 
periment without addition of Sugar:So that the-67h.of June 
L. did ſhut up green Goosherrjes 5 vacuo and put themto heat 
as ſoon as I had taken them out of the Engine ; they gave 
a. very thick juzce being almoſt all burſt, but they did not 
wrinkle as do moſt of thoſe which are put with Sugar. Five 
weeks ater I opened the Glaſs, and I iound the. Goosherries 
with as good a taſt as Go-sberrtes a little boil'd can be, 
The 124. of Fuze I reiterated the ſame Experiment ; and 
I heated the ba/eum Marie where I-had put the Glaſs till the 
Water boiled : Notwithitanding there appeared but as 
much Air in the Glafs as was needful to fill about a fourth 
Patt Obits vacuum: have kept it ever ſince, and I do: not 
perceive the leaft change, neither to the colour of the Fruit, 
nor to the quantity of the Air, and all is yet inithe ſame 
Fate as 1t was the next day after it had-been ſhut up. - - 
-\ Thus Experiment ſhews that Sugar would rather _ 
than 
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than Facilztate the preſervation of Fruits after this new man- 
ner: Nevertheleſs if it was defired to preferve ſome to ap- 
pear freſh and entire, Sugar ſhould be put, as will be ſeen in 
the 19th, Experiment : It may be obſerved here. alfo, that 
' the Juice of Gooherries without Sugar 1s much thicker than 
that of Goos-erries with Sugar, tho it ſeems that a hard bo= 
dy as Sugar is, ihould rather be fit to take away Liquidity 
than to give it, ofa 


EXPERIMENT 6G. 


Having ſeen by the third Experiment, that Fruits much 
boiled in the Digeſter did notat all ferment when they were 
ſhut up and heated zz wacwo, TI would try whether iti was 
not that ſtrong boiling they had ſuffered which hindred 
them from fermenting : So that the 3-zh. of Mzy I took ſome 
Juice which remained of the Goosherries I ſpake of Sec. 2d. 
Exp. 34. 1 did put halfa pound of it in a Glaſs that was juſt 
fill'd up with it, and did ſhut it with a ſcrew. The 9th. of 
Tune this Juice did ferment ſo ſtrongly, that I believed it 
would have all got out of the Glaſs, notwithitanding the 
Scrue which -pretied the- cover: I took it away then and 
found its taſt pleaſing but apt to fly in the head if taken in 
quantity, ' | '. | 

This Experiment confirmed me, that the heat whnch 1s 
applyed to matters ſhut #7 ves doth hinder them from 
fermenting ; ſince this Juice did ferment ſo for want of 
having been heated as its Fruit had been. | 


E XPERIMNT 7th. 
Becauſe one might have the ſuſpicion that the Glaſs of the 


preceding Experiment had fermented by reaſon it was. fill'd 
| _ 
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yp with juice; whereas the'Glaſs'of the 34. Experiment had 
almaſt -nothing bur 'Fruit, I would -make 'an-Experiment 
quite contrary : [The5#. of June then I boiled green Goos- 
berries with Sugar in the Digeſter: I'did ſhut up their juice 
in @ bottle 2z vac: and made it! boill upon the Fire,-T did 
{hut at:the ſame time -much of the Fruit with -ſfome Juice 
in another:Glaſs which was quite filFd with it,and to which 
I faſtened the cover with a ſcrue withour putting it 7 vacy- 
o. The gh. of Fuze the Glaſs where was the Fruit did fer- 
ment very ſtrongly : but the -Glaſs where there was but 
Juice did not work at all. , The 16zh.. of June 1 opened the 
Glaſs where the Fruit was-and found it had much ferment- 
ed and had a Wine taſt: The Glaſs where the Juice was 
kept.very.well, but did not clarifie. 
1 Fhis Experiment together with the -preceding,; and the 
third:ſhews that whether .it be the Fruits or the Juices that 
be ſhut without exhauſting the Air, they Ferment : and on 
the contrary, whether it be the Fruits or the Jaices that be 
heated iz vacuo they may be kept a long time in that ſtate, 


without any alteration. 


EXPERIMENT, vt. 


To confirm ray ſelf more that the heat which is'given'to 
Fruits ſhut zz vacuo, doth hinder their Fermentatwsn, Iwould 
ery it upon Fruit which had-already ' begun to ferment, 16 
that:the 127h. of Jaxe, 1 took Gool-berrie; which had been 
{tilFd two days palt.1n-the tnilrument 'repfrefented Fg; 1+; 
they had already a fermented taſt, and would ſoon have pu- 
trified : I did ſhut'them ypis# wicko, afifl pyr them imme» 
alately 1n a Balneurm Marie, which I heated till the Water 
boile1; I kept the heat above and hours time, during all 
which tine T perceive northat.any more then the £4, part 
of the Air netdfat to Bf np the 4mm in the Glall had been 

Pro- 


produced, .and-ſinte that time'the Mercury in! the Gage re- 
mains {till to thefame heighth, 'and fo Ido not-perceive the = 
mn change | to -it no rhore'than to the Colour of the 
Fruit.. | Me | Fw; 79; 
This Experiment:confirmed me yery much in the hope of 
the good Effets that are to be.expeted of this manner of 
preſerving Fruits. : DI IGPES Du CO ny 


EXPERIMENT. gth. 


Having ſo well ſucceeded to hinder fermentation in mat-- 
ters ſoft and moiſt, IT believed Iwould ſucceed yet eaſier in 
green peaſe, which are of-a harder and- dryer confiſtence, 
but-I was extreamly miſtaken, asamay- be ſeen- by what 
follows. 'The 1944. of jwze T ſhut up: i7/v4cao-green Peaſe, . 
which were a little-begun to be boiled ; they did not fill half 
their.Glaſs, and as ſoon as they. were taken out of the Air 
Pump, . I did- put them. in a Ba/zeam Marie, which I heated 
till:it began to boil; VV ONO LG 
-- The 20th. of zane tho*T had taken ſo much care inſhutting' 
the Peaſe,that they might nor fill up their Receiver too ſoon, 
Iſaw they. had 'almolt. filled it quite full already, ſo that I 
put them again'in the Ba/nerrm Marie, where they produced 
a great quantity of Air, which liftedup the Cover, andwent 
out of the Receiver, but the Cover ſhutting again'as ſoon as 
ſome Air was got out, did hinder the external Air from get- 
ting in; and when it was cooP'd again, the cover was-found 
yet ſtrongly preſt againſt the aperture of the Glaſs : AndT 
law by the Gage, that there remained *but © about a third 
part of the Preflure which was 1n the Glaſs whilſt it washot: 

{ince that time the Peaſe remained fix days without produ- 
cing any Air, but the 26h. of june they ' began to produce 
{ome, and in two days time they had filFd their Receiver : 


I.reſolved then-to ſee if the boiling of them in the mp 
Wwou 
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would. have, more power then what 7 had 'done before; 
encreaſed the-heat; to evaporate the drop. of Water inſix ſe- 
conds; and having, taken out the Peaſe, . I put; them'in a 
{ſmaller Receiver, that it might be the better filled. :_-1 ex- 
-hauſted the Airfrom it, *and put it again-in a Bal#ewm Marie 
"whoſe Water TI heated till it boiled: {ince that time the Peaſe 
ſeem to keep very well and produce no Air ; buta great deal 
more Trouble hath been required to preſerve them ſo, than 
to preſerve Gooſe-berries. —_ es 


E XPERIMENT 10th. 


As I had obſerved that Rasberries keep in Gelly better 
than any other Fruit(v2dSec. x.Ex.25)I believed they might 
alſo be preſerved very eaſily being heated i» vacuo: Never- 
'theleſs I was miſtaken in it as may be ſeen by the following 
Experiment, The 234. of june I fill'd a Glaſs with raw 
'Rasberries, and having ſhut it 5x vacuo T put it immediate- 
 Ilyina balzeum Marie which T heated ſd as to; boill:'Fhe 
Rasterries kepr-very well their colour tho' they gave a pret- 
ty great quantity of a fine red juice, and they- ſunk ſo thar 
the Glaſs remained but half full. The 77h. of july T begun 
to perceive the Rasberries produced ſome Air : So that I:put 
again the Glals in > va/neum Marie whole Water I cauſed to 
boil: The 44. of Auguſt I found that the Ravberries had 
finiſhed to fill up their receiver with Air, I took them out 
and they were found to have a good ſmell and taſt of Raf- 
berrxes, eſpecially the juice that was come out of them had 
a taſt extreamly pleaſing. op 
This Experiment made me fee that it-is to be wiſhed to 
have ſeveral ways to preſerve Fruits ; becauſe what -is-fit 
for ſome may be. unfit for others, and thoſe which 
keep - beit in Gelly and produce no Air at all in it, are 
not hindred from producing ſome, by being twice _ 
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ed 7» vacuo ;, Whilſt other Fuits which producea great quan- 
tity of Air,” being ſhut in Gelly. produce none at all being 
but once boiled ;z vacuo: There is no doubt but this kind of 
Experimeats may furniſh fair occaſion: to reaſon upon- the 
Nature of Foods. | 

. I ſhall not particulariſe here all the other Experiments of 
this Natute which. I; have. made uponFruits: I ſhall only 
give ſome Obſervations I have taken from them. | 

I, : Straw-berries Can't bean to.be heated: And tho*T was 
certain that Glaſſes could not be better ſhut than thoſe in 
which T did heat them: I have always ſeen with ſurpriſe, 
that a. {mall heat did alter them ,extreamly. pu 

-.2+ Cherries which I have taken notice. to be one of the. 
Fruits which produce the leaſt Air when ſhut up with Gel- 
ly (744. Sec, 1. 6s 27) areon the contrary very difficult 
to keep from producing ſome when ſhut iz vacuo, and TI 
way been. obliged ſometimes to heat them three times toge- 

IF. -, 
.. 3» Apples which do not at all wrinkle being ſhut up in 
Gelly ( /74. Sec. 1. Exp. 37.) doon the contrary wrifikle ex- 
' treamly when boil'd with Sugar i vacuo, and thrink almoſt 
quite away ; but the Liquor from them hath a very plea- 
ling taft. I-09 Mares 

4. Curraxts do produce a. pretty great quantity. of Air in; 
the time they are heated #2 vacuo, but afterwards by ſucceſs 
of time this Air vaniſheth away, and I have kept above 
four Months a Glaſs where ſome Currants were ſhut up 
with a gage, and the Mercury was as'low. as it could-go, 
tho? in the time I heated the Glaſs the Mercury was rifen in 
the gage to the higth of above 15 Inches; at laſt the Glaſs. 
was opened in the R.S, the 17:h.of November and the Fruit 


was found very- good: * - nz 1:41 
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SE C 'T L'O'N. the ſecond.” 


EXPERIMENT. th. 


T have alſo made ſome Experiments to ſee if this manner 
of preſerving bodies would have efte& upon Meat as well 
as upon Fruits. The 17th. of February T ſhut up Gelly of Meat 
moderately ſeaſoned with Salt in a Glaſs which I exhauſted 
of Air, and heated it afterwards till it could hardly be held 
with the hand: I put at the ſame time ſome of the fame 
Gelly in another Glaſs, from whence I took out no Air, I 
melted it and heated it very well,' and then covered che 

Glaſs. The-third day; the Gelly in the' Glaſs with Air ap- 
peared to Produce ſome bubbles,and the fifth day-having tak- 
en it out I found it ſtunk very ,much : Nevertheleſs the 
Gelly 7x vacko appeared nct changed nor produced any Air. 
The 16rh. of Fe:ruary me thought the Gelly 77 — 
to produce ſome Air: So that I did put again the Glaſs in 
hot Water and heated it about as much as the firſt time, and 
this heat produced Air enough to raiſe the Mercury almoſt 
to the top of the gage, but the cover of the Glaſs was not 
lifted up, and afterwards the Mercury ſunck dowa by little 
and little for the ſpace of 3 or 4 days. The 18th. of Marth - 
TI had-ſome new Suſpicion that the. Gelly produced: ſome 
Air, but ſcarce to be diſcerned : So that T opened the Glaſs 
and found that the Gelly had nor the leaſt beginning of cor- 
ruption : I melted it and put it into another Veſſel where it 
congealed very well, and kept ſweet the ſpace of two days 
in the open Air. 7: 


E XPERIMENT. 1h. 


The preceding Experiment having ſhew'd me that it 
yould be eaſie to preſerve Gellies for the ſick as long - 
wou 
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would be neceſſary even in the longeſt Voiages ; being but 
a {mall trouvle to heat them from time to time : I would 
ſee if raw Meat would alſo be preſerved :' So that the 20:4. 
of Macrh T put ſome: raw beef and a little Salt.and Water in 
a Glaſs, which Iexhauſted of Air, and put it immediately 
after in ba/neum Marie,which Idid not heat quite enough to 
make it boil, but the Water ſhut with the Meat boil'd a- 
pace : The 2c, of March ſeeing the Meat had produced a- 
bout a 1 47h. part, of the Air needful to fill up the wacuwm of 
the receiver wherein it was. ſhut, I put it again to boil, 
which made the Mercury riſe 1n the gage about four times 
higher than it had done before : So that there was about a 
third part of the Air that had been needful to fill up.the 
Glaſs; but on the morrow I found. the Mercury almoſt quite 
ſunck again : The 6th. of Aprill ſeeing the Mercury in the 
gage began again to riſe, I put again the Glaſs to heat which 
cauſed again the Mercury to riſe much, and on. the morrow 
I found it much fallen, but not quite ſo low as before Iheat- 
ed it: This time the Water in the' Glaſs boiPd not, tho' I 
heated the balnerm Marie wherein it was till it boil'd. The 
28th. of Aprill ſzeing the Mercury began again to riſe in the 
gage, I put again. the Glaſs:into the balreum Marie which 
I heared till it boi''d, and the ſuctels was as at the other 
times. The 15th. of May I perceived that the Meat had 
produced a great: quantity of Air ſince two days : So that I 
took it out and found it to have ſome bad ſmell, I hung it 
and after it had been ſome hours expoſed to the Air there 
remained almoſt nothing of the {mell, and T believe that if 
T had taken it out or put to heat, two or three days ſoon-' 
er there had been -no tendency to Corruption: ah Or 

This Experiment ſhewed me that it would be more dif- 
ficult to pelerve meat raw than dreſs't; but yet with ſome 
care, raw might be keptalfo for a contiderable time. 
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EXPERIMENT 13th. 


The 42h. of July T did ſhut up ix vacuo ſome Gelly well 
clarified, ſeaſoned with Sugar, Wine, Lemon juice, and C;- 
a0, Eſſence: As this Gelly was ſoft and very little evapo- 
rated, it could not have kept above two or three days in the 
open Air; nevertheleſs having been heated 2» vacuo T kept 
it a whole Monthin the hotteſt time of the Year, and found 
not the leaſt alteration in it: it had ſtill its taft and ſmell, 
as Jleaſing as before it had been {hut up. | . 

his Experiment may be uſeful, becauſe the time to be 
ſpent in making Gellyes makesthem much dearer, but ha- 
ving the conveniency to preſerve them without any danger 
of Corruption, a great quantity may be. made all at once, 
and fo the Time imployedin * will be of little Moment. 


EXPERIMENT 14h. 


: The 137th. of Jure I ſhut up a raw Mackerel cut into peie- 
es in a Receiver, which was about half Id with it : Lex- 
hauſted the Air and put it immediately in a balxeurm Mariz, 
which. made boil foftly for almoſt a quarter of an hour : 
All this produced about a third part of the Air that had been 
ncedful to fill up the vacuum in, the Receiver, The. i 77h. 
of June leeing the Merevry role conſiderably. in the gage 
that, was ſhut in with the Mackrel, I put. it again in the 
balneurm Marie which I made boil again : And aiter it was 
cold , the Air produced in the Receiver was about - half of 
what had been needful to fill up the vacuwm. The 21th, of 
une 1 opened the Glaſs and found that the Mackrel was 
| not 


cot; at all corupted, -but:had:as good a taſbas 16 at had been 
taken that day. | j; 1 47 ages L 
That is all that my Teiſfure hath permitted .me ito:do to 
this 'time,.as welt upon. Fleſh: as. upon. Fiſh, and -me- 
thinks that is fuſfictent: to ;give reaſon; :to hope:thatiif this 
kind of Food is well dref{'t, and afrevrwards:thut up! iu/w/a- 
c&o,the way how to:keep'itmay'beeaftly found out: nat night” 
alſo be tryed if it will Facilitate the thing:to:ſhut the Mear 
in one Glaſs and the Moiſture that comes from itin the other: 
But I ſee bur little reaſon to fear it will 'not ſucceed, eſpecially 
if the Fiſh or Fleſh are dryed a little firſt, in the ſame man- 


ner as was the Fiſh I have ſpdkeh bf thingy. firit Treatiſe of 
the Digeſter chap. 3. Exp.g. for ſhutting them ſo i vacuo 
there will be no fear that they dry nor dunwiih any more. 
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EXPERIMNT' 15h. 


- The Experiments.I had-made upon Malt ia the Digeſter 
(Sec. 1, Exp. 9. ), having. tanght me-thar provided the tince, 
tare of the Malt be . extracted , thejleaſt heat. that can, be: 
given i5.,the beſt ; becauſe the: Drink is the leſs.rough and 
| aſs better:I believed ie Air Pump would be fitfor that 
uſs ; becaule it opens, extreamly-the Bodysthe!' tincture is to, 
be extracted irga, and te, Air getting out, from all” their, 
Pores, the Liquor Penetrates them much: eaſier : Idid then; 
make this Experiment the 57h.,of»Fauly : I put 5 ounces - of 
Malt with 25 ounces of Water in-a Glaſs which I exhauſt+ 
ed of Air, and which, put afterwards in a balzeum Mariz, 
whoſe Water I heated rill the: fingers,could not endure it, 
bur not to-boil 3+ it remained in;;t about a quarter of an hour:- 
The 3th. of July I found that the Glaſs was filPd with Air 
produced by the Malt :. I took out the Wow and put it. with 
{ome Beer yealt.in a-Glaſs-whoſe cover I prefled not;; it be- 
gan immediately. to ferment ; ftronger than: any, I, had Fer, 
een 
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ſkeen't So. thatabout-24 hours after;it was ready 'to:bebortPd: 
I kept it in bottles about three weeks and then found it 
clear and good : Ibelieye:notwithſtanding that it would 'yet 
be better; to.boil the: Wort: ſome time- with Hops ; But all 
my:delign in this Experiment.was:toſee if I could not .ex4 
trait the'tincture of 'Malt with a very little heat, and that 
ſhew'd me enough tomake me certain that this way: of mak-- 
ing Drink may become uſctul in time. 


I have had thought alſo that this Engine might contri- 
bute much -to make very good Drinks, yet an other way 
than that T have ſpoken of: For it is known that all the 
compounds that are made. are much .the better when all 
their materials are perfettly mingled : So that I believed that 
having ingredients as good as thoſe that are in the Wine, 
ſomething as good-as Witie might be made, provided they 
may be welt1ncorporated/together : Yet I confeſs that'there' 
is but firtle hope to' make incorporations 4s perfeCt as- thoſe! 
Nature doth, but we may at leaſt endeavour to 'draw- as 
nigh to it'as we can :. And as matters ſhut up iz» vacuo may 
be heated andagitated as much as one pleaſerty without any 
dinger'ot afly evaporation, there is- reafon to believe that 
by that means -matters-may be- incorporated together much. 
better than'when, as 1n otirer caſes, the molt ſubtile parts are 
ordinarily loſt.” "To aſſure my ſelf the better of it the 3c 24, 
of June T took Stgar aiffolved with equal weight of Water: - 
and put twelve parts of it upon four of Lemoz Juice,' one:of 
Spirit of Wine rectified, and {ix of common Spring-Water :! 
I ſhut all up in'a-Fhorexce Flask which was about half full 
with it and hav exhauſted the greateſt part of- the Air 
I put' it to boil upon the Fire:-I keptit afterwards-fix. | 
days without-openinz - it, and-then F found: -thei-Liquor;: 
the very 
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very good and pleaſing, -and to be prefered tothat madeion- 
ly by tmple mingling. 13 11,2 16: bits F: 

The chief advantage which may bedrawn of this Expe- 
riment, is that the proportion may be altered as1s thought 
fit, whereas bad x mult be'taken ſuch as it is given 
us by Nature : I prefere allo the boiling i vacuo to that in the 
Digeſter for matters that are already tit tor-our ftomacks and 
have no need to be cook*t © becauſe the boiling in wauzo doth 
ſcarce alter them ; whereas the boiling in the Digeſter is able 
in a little tume.to- take away from the Gelly its congealing 
quality : {o that tho the Digeſter might preſerve the ſpirits 
as well as the vacuum, I Eſteera the vacuum to be prefered in 
this occaſion : and there is no-need to make it very perfeQs 
for provided the heat makes not the- preſſure-in the glaſs as 
ſtrong as that which is without,one may be ſure nothing can 
get away... 


EXPERIMENT 2$th. 


The ſame reaſon which perſuaded me the vacuwm Would 
be uſefull ta extraQt the tinture of the Malt , made me be- 
lievealſo it would help much ia making of ſweet-meats: for 
as the whole 1s to make ſirup ſoak thoroughly intothe- fruit 
and alter it the leait that can be: Tr is plain that 'the ; reaſons 
given Experiment the 15th. muſt alſo have place in this oc- 
caſion : 1 tryed it the 15th. of June : I took orange peeles 
pared very thin and put them to ſoak in cold water for four 
and twenty hours: they became very ſoft :agd gavea- great; - 
deal of bitterneſs to the water; I put :them :4tterwards zz 
vacuo with new freſh Water, and having let the Air in a» 
gain, they ali ſunck under Water : I exhauſted their Glaſs 
again, and then the peels produced a great quantity;of bub- 
bles and began again to {wim; I let inthe Air :and:the peels, 
ſunk again ; having reiterated that: ſeveral tunes,: the War 

ter 
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ter: fo well extracted all.the bitterneſs from the, Peels 
that I did but boil them a little in Syrup, and afterwards 
put:them with their | yo a Receiver which I exhauſt- 
of Air, and having exhauſted and given.the Airagain ſeve- 
ral times aswhen they were in the Water, . they became ſo 
wal:penetrated, that they all tell'to the bottom of the Sy- 
rup, -and-fo having put them to dry, I found them fair and 
tranſparent and of a very, good taſt : So that by means of 
our Engine they are eaſily deprived of their bitterneſs, and 
there is no.need to boil them in three. ſeveral Syrups as many 
ConfeQioners do. - = | | 


EXPERIMENT. 18h. 


The 6th. of Fly Tboild with Water in the Digeſler 
ſome Lemon Peels pared very thin, which I had kept 24 hours 
in cold water, to which they had given much” bitterneſs : 
Tencreaſed the heat till the drop of water began a little to boil 
I took away the peells whilſt they were yet pretty hot. ſo 
that beingexpoſed tothe Aw themoiſture ran and evaporat- 
edaway very: ſoon:and 1n about a minuts time I put them in 
thick ſyrup a little hot and {o {hut them 7 vacuo: Yet I could 
not.at Hirſt exhauſt the Air exactly;:Becauſe the Syrup boiled 
foo iogh and-would have got out of tne Glaſs;bur in the mean 
time the heated Air got” out of the peels, and when they 
were cooled I exhaulted the Glaſs as exaQtly as may be : I 
tef: the peels to be purged of Air/z vacuo about two hours: and 
ifteryards lec in; the external-Air to the end that by its pref; 
fire it ſhould cforce - the: Syrup which was not yet cold 
nitoithe Potes:of the peels which: were not cold neither : I 
kk: them ſo till the morrow,, and thea.they were juſt reg- 
dy'to ſinck-under the Syrup, bur ſince it-was very thick they 
dld-nor.quies: 'Lmade::them boil a little; upon the Fire and 
afterwards took rlienraut witla fork;--and: having let the: 
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Syrup drain'a little from them, I put them in a Stove where 
they dryed in a little time : And theſe Peels proved thicker 
and clearer and better penetrared than thoſe which are made 
in this Country; and leſs {ubjett to be ſpoil'd -than the Cz- 
fron Peels that come from Spaix, becauſe they were penetrat- 
ed with.a thicker Syrup. 


EXPERIMENT rgth. 


The 3 17h. of May T ſhut up iz vacuo green Goos -berries raw 
with Sugar and Cinamon, and put thein immediately to 
heat : 1n the time they, were upon the Fire,they produced a- 
bout the third part-of the Air that had been-needful to fall 
-up their Recewer,..but fince that they were a long while 
without producing any : 'n a-fortaight they had filFd about 
.,two thirds of their-Receiver with Air, but ſince that Thave 
not perceived that the Air doth encreaſe, -tho' the Fruit.and 
Sugar bein ſuch-a proportion tothe Glaſs that. they All'd it 
up before .it had been heated, and ſince. by the heart. the 
-Juice of the Fruit hath diſſolved the Sygariand. made a. Sy- 
rup which fills up all the inter/tsces, the. Glals is yet three- 
quarters full : There is then reaſon to believe that theſe Goos- 
berries producing lo little Air do not at all alter : The Sugar 
diſſolved by the Juice of the Fruit is very clear and Tran(\- 
parent: There are ſome-Goos-erries whichtho' very wrinck- 
led ſwim at the top, and there are others which are ſo well 
;-penetrated with the Sugar, that tho' they be very big-and 


plump they ſink to the bottom : So that it is not-to be-fear- .. 


ed they ſhould ſhrinck, when the Air will be let in agin in- 
to the Glaſs, and I make no doubt bur in this maiiner a kind 
'of {weet meat may be made extraordinary fine and little Su- 
gar'd. | 4 
'Bx- 
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EXPERIMENT 2oth. 


The 1c7h. of June I boiled green Goos-berries, Lemon pul- 
pe, a whole Orazge, and ſome Sugar without Water in the 
Digeſter : I increaſed the heat to evaporate the _ of Wa- 
ter in 8 ſeconds : I obſerved not the proportion of Sugar I 
did put in, only I pur it in at the ſame time with the Fruit 
to fill up the zzterſtices: The Syrup was very good ; I in- 
_ cluded {one of it with part of the. Fruit in a Glaſs, and fill'd 

it to the top, then I ſhut it exattly, and made the cover 
firm witha {crew : 4 days after this Syrup began to ferment 
and get out of the Glaſs: So that I put a Porenger under- 
neath-to receive it, and ſaw that this Juice 10” received - loft 
its liquidity and became a very pleaſant Gelly which had a 
Wine taſt : 'Tho? this Experiment be not made by means of 
the Air Pump, I'thought it would not be improper to inſert 
it in this place; becauſe it may be a patera for ConfeQtioners 
to make eaſily fine Gellys, and of an extraordinary raſt: And 
- moreover this effect of fermentation to have ſeparated a Sub- 
Rance fit to congeal, deſerves, methinks, not to be omitted. 


EXPERIMENT 2th. 


Sweet Meats requiring Sugar well purified to be fair and 
'go0d, I have thought alſo of ſome ways to clarify Sugar more 
-eafily than it is generally done. T believed at firſt it would 
ſuffice to diſſolve Sugar 1n about an equal quantity of Water, 
-and'to-keep this diſſolution iz varro, till it was ſettled and be- 
came clear and tranſparent : and to hinder the fermentation 
which happens very ſoon to this kind of Diffolutions , 
thought I needed but boil them zz varno, I did therefore exe- 
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cute the thing after the aforeſaid manner, and 7 have kept 
ſuch Diflolutions for many Months *together without any 
fermentation 3 but yet they did never become very clear. I. 
believed then it was needful to add ſomething to precipitate 
the Molaſſos : ſo that thei 8:h.of june I diflolved 6 ounces 
of 5 penny Sugarin 8'ounces of Water, and having divided 
this Diſſolution in 3 equal parts, 1 powred them into three 
Vaals, 'in the firſt there was Pipe Clay in Powder ; in the 
ſecond Glaſs powdered, and in the third nothing, Tex- 
hauſted the Airout of theſe three Glaſſes, and put them to- 
gether in the ſame Ba/neum Marie, whole Water I heated 
till it began to boil; I took immediatly the Vials out, and 
put them to cool: Since that 7 obſerved chat the diffolution 
where the Pipe Clay was,- became niuch clearer and tranſ- 
parent than both the others ; and on the contrary that where- 
in the powdered Glaſs was , remained browner - and 
thicker than the others ; which ſhews that cho* many Sugar 
Bakers believe, that their Clay ſerves only to hinder their 
Sugar from'drying too ſoon, it hath yet another uſe: and in 
the ſame manner that Glaſs is fit to.precipitare Salt, ſo Pipe 
Clay is fit to precipitate Molaſſos : I do therefore believe if 
People would for this Experiment make uſe of great Glaſſes 
big enough fo hold ſeveral Gallons, great quantities of Sugar 
might be refined with leſs trouble and quicker than atter 
the ordinary way ; for here we ſhould but keep the Difſolu- 
tion till it were ſettled, and having drawn 1t clear, er it to 
evaporate ; the diſſolution which would remain upon the 
Clay being in little quantity might bee ſoon filtrated : ſee- 
. ing eſpecially that the diſſolution ſo mingled with Clay do 
filtrate much quicker, than when no Clay hath been put in 
it : The Molaiſſos which remain amongit the Clay, might 
be put to ferment, and give their ſpirit as 13 generally 
done. At leaſt by this means, it will be eafie to have always 
Sugar very clear, ready diflolved, to employ in ſeveral Ulesy, 
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as-to make Limonades,: Punch, Gellies, &c. Or: elte- it: may 
be evaporated to make .Sweet-meats 


EXPERIMENT. , 22tb. 


Having ſeen by the preceding Experiment, that- it is:{6 
eaſie. to preſerve Diflolution of Sugar well clarified; -F would! 
ſee if one could not . alſo preſerve ſeveral Juices - of Fruits or! 
Plants, which being well clarified, would not: only be very: 
convenient to. ſeaſon Gelzes, Limonades, &c. But might alto: 
be imployed 1n Phyſick; much more etfectually than diitit'd 
Waters, which are kept in the Apor;:icaries Shops. I had 
already feen Sedf.2 Exp. i. That' the Juice of Cherries: had! 
darified and kept very well : I would then alſo try if Lemon 
and Orange Juice would do the ſame. So that the '« 2th. of 
Fanngry I \hut up the Juice of three Chiza Oranges in a Glaſs 
which was about three quarters full- with that, and I ex-- 
hauited the Air from it ; I kept it fo till the /#. of February, 
but: then {ceing the Juice did termenr, and. produced much 
Air, I took out by decant the clear Juice, and having ſhut 
it in a Vial zz vacuo, I heated it almoſt to boil ; it kept: very 
elear and traſparent till the 13th. of Tune ; but then me- 
thought it prov'd rediſh : So that I took it out, and found 
that the cover was almoſt looſen'd, the Juice 'had a yery 
pleaſing taſt, but yet had ſomething of ferment. | 

Tis Experiment ſhewed me , that it would be eaſie to 
have always Juices of this kind clear and pure ; for ſince 
this hath kept almoit fix Months without being touched : 
there 1s Reaſon to believe, that if it was heated but once in 
two or three Months it would keep above a Year.. 
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EXPERIMENT: 23h... ., 


} 
1971510 F-38931, vd- AVER 9283-503 6% JI ett) 
: The 28:4. of 4pri//Thad at good quantity: of :Juice-of : Ee 
2045, which T had kept: three: days in- the. open: Air, and 
which had turned for the-moſt - parg into.a coamtunst. I did: 

put it into-rwo Glaffes upon the 4inRump, but: Doouldinot 

F exhauſt the Glaffes very exaty,- becauſe! Juice 'producinga 
grear quantity of Air, it role-up alla froth; aid/ran-over 

the Brims : 1 did therefore ſhut them, when there remain'd 

yet abuut a 7 54. part of che Air they contained before, and 

T found two days atter that they hadalze3dy falled up their 
Receivers, thn*there vas 450ut'a quarter fefs- Fuice in each 
Glaſs, than ir could kave contain'd.. I let them conrinue to 
ferment, without opunng' them,;.and. their . cover did but 

a lictle (1ft up when the Arr produced within was ſtrong 
EnoU97H £3 22 away : nevercivivis;. euzht: days after:,. there 

was alrcadti one ot rote Giaiſes: which: grew: multy: ;: from 
whence 1t-m1;zhr 2 conciuded,, that the external Air: had 

had ſome communication into it. IL did therefore: put: the 
Glaſſes again upon chie-Engine, and:having. exhauſted, and 

ſhut them as the other tims; I put: them: immediately: in. a 
Ba/neum Marie and that tailed not'to-ftay theirFermentavion. 

The 227h. of May, I found tixat one. of the Glaſſes had-yet 
produced ſome Air ; bur the other kept very well,, and the 

29th, of june when I had occation to make uſe of it, I found 
the Cover extreamly preiſtagainſt the. Aperture of rhe Glaſs, 
and the Juice was very good, and clearer than it can be had: 

by filtration ; and the fedimeat being mingled with Sugar, 

made a meat very delicate and pleaſing. 

I was ſurpriſed at the differenc2 found in:this Experiment 

betwixt two Glaſſes fiil'd with: the Juice of the ſame. ILemons; 

but having ſince found the ſame-rhing-with Juice of Oranges 

as. will be {cen in the following Experiment : I have _ 

ved 
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ved, the cauſe of this difference came, becauſe in extraQin 
the Juice, the Fruit was firſt preſt with the hands, .and aft- 
terwards the peels put.in a Preſs, which was able to ſqueeze 
out ſome Juice. from- other parts, than Acid; and 1o the 
Glaſs where was the juice drawn by that ſtrong preſſure, 
was the fitteſt to ferment, as I have obſerved SeF.rf.Exp.35 
that the Acid of the Lemons and Oranges is not, ſo-fit to pro- 
duce Air, as the other parts: Mean while the Fermenta- 
tion of theſe-kinds of juices doth not impair their taſt, it is 
but muſtineſs thax ſpoils, them, and this may be ſurely pre» 
vented by keeping them 2z vacuo. 
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EXPERIMENT. 24b. 


The 6th. of May I ſhut up iz vamo ſome juice of Oranges 
which I had kept two days, it was ja two Glaſſes, and be- 
gan'already to ferment ; ſo that I could not make an exact 
vaciium: becauſe the Liquor roſe in froath and ſpilt. I was 
therefore obliged to leave in them about a fifch part of the 
Air they conrained before: I put them upon the Fire in a 
Balneum Marie as {o0n as the Air was exhaulted, and that 
did not- fail alſo: ro {top the: Fermentation. - [The 3d. of july 
one:of the Glaſles:was very well clarified, and having drawn 
the clear juice irom the {ediment, I found it ofa very good 
taſt, and it had produced no Air: the other Glaſs was not 
Clear yet, ſo that I kept it till the 1c 7h. of Augnſt ; but then 
ſeeing it did notclarity, and that it had produced Aur enough 
to fill up its Glaſs, I took out, the. juice, and found it to. 

"hy Sos good tait. 5 CET MH, TEN | 
Theſe Experiments confirmed me, that to heat the Mat- 
ters 77 vacuo, 15 very fit to hinder their Fermentation ; and 
that by that means, there is reaſon to believe we may always 
have freſh juices, and. better:clarified than they 'could be by 
{Htration... 117120 4 8 | 
| E X- 
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EXPERIMENT: 25th. 
\ Thave alſo try'd if I could caſt Metals 7» vaino ; becauſe 
very. often it happens, that the inctuded Air keeps 'the.mel- 
ted .Metal from filling the Moulds 'exaQtly : I thonghtT 
might remedy this inconveniency by extracting all: the Air: 
I did moreover imagine, that the melted Metai having filfd 
up a mould exhauſted of Air:; and being preſently 'preft 
upon by the whole” weight of the Atmoſphere, it ſhould be 
driven into.the ſmalleſt ſtroaks printed in the Mould , and 
{o would take a more exatt impreſſion than uſually it doth. 
I did therefore contrive the following way to make that try- 
al; ' To the plate of the PneumatickEngine, I apply'd the 
Receiyer V V, open at both ends .( ſte Fg, 13th: and the 
uppermoſt Aperture was exaQtly ſhut up with a Cover, ha- 
ving a hole in the middle, through which paſſed the ſhank 
of a Funnel 2 2, and was carefully ſoddered with ftrong 
ſodder ; the ſaid ſhank at its-upper end had but 'a ſmall ' A- 
perture, ſo'that I could exaQtly ſtop it with a little Cement, 
till the Air was:quite extrafted'out of the Receiver V/V: I 
did afterwards pour ſome melted Lead into the Funnel 2 2, 
by which means the Cement which ſtopt the Shank of 'the 
Funnel was melted in a Moment, and the Lead was. very 
quickly driven into the vacuum, and filFd up'the Mould 7 3; 
and the outward' Air following - immediately, 'drove” the 
Metal into all the ſmall ſtroaks ; ſo-that the Medal which 
was calſt in this manner ptov'd- muck ſharper than another 
Medal which I caſt in the open Air: Nevertheleſs 'T muſt 
confeſs, that ſince that time” T have ſeen ſome. tHings cit by 
Founders, withgut' the. help -of 'the- Pnenmatick Engine; 
which were better than' what'T, had'dbne'# vzeus, and L 
make no doubt, but.the'Nature of the Sand, and'fome” Lis 
quor to imbibe it withal;-that may have*fume —_— 

Wit 
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with the Metal, are things more efential in caſting than 
the extraQtion of the Air: Nevertheleſs it is likely that unit- 
ing all together, ſomething might be made,that would exceed 
all that was everidpae in this kb! And Þ have thought it 
would not be amiſs to inſert here this way of caſting i» va- 
cx9, that. thoſe. who, have -the other, be alin wy ee whether 
by. means of. this. they.n may, improve th em _:- Lil therefore 
hs a" Ph all be good. to make: t he” £ceiver. V V 
of Metal, dor. fea Fl 15 one Thuold break: by the heat::The 
Funnel 2 2 1hay allo wo made of haimered Iron, by whith 
means. Copper, Braſs, and other, Merals harder chan Lead 
may, be; Fgalt 4s 74.4/amo ; And'if the re be ; any. danger that” the 
Metal ling.) with great, hong would ſpoil thie Said in 
the Mould, one, may , put. 'a ſmall Tron Veſſel under 'the 
Thank of the Funnel to. break the fall, and this Veſſel may 
be ſet in tach a, manner that the- tmelted Metal will. from 
thence Tyn gently 1 to) the: . ould. 

T believe here 15 Experiments enq ough notto ſay any thin 
of thole: __ have been already publiſhed by feveral Ilhul- 
trious men, as Mr. Boj/l, Mr.. "Hugens, Mr. Guericke, &c.-nor 
of thoſe that will be ſeen 1 in the .34.' Sec, and theſe wonld be 

to tbew.they pakeyſe of theſe ngines, and to. En- 
 gage/many, people to of them; But people are wont 
to imagine- great .d EI RE ME ia ſuch things as, they. do' not 
know; .they- believe. theſe; kind. of Engines are good for 
ſmall Experiments;, but cannever be applyed to quantities 
eat enoygh be þ7 cha they are of real ule. "Tothat I can 
anfwer,th "t this!s:ngt aL A difficulty : 25 we would thake 
it: 'For; rhefe't may ber found in the. Shops, here,” great 'wide 
mouthed. Glaſſes Pretty: cheap which .may hold $0. or 195 
pounds « of Wacer 0: at one may 1n {uch;a Glaſs. {har up 
bo. Or, 79, pa es blu pack of Sygar, ,raw- Fruits, Juices 
of, Plants, Dey FR ther, rhi ance IM 4 mind to: 


2: = 


There wil remain nr tha fel ſpace tall. of Air. able to 
contain about 29, pounds: of Fly +: this Air 1s to be 


extracted; burthis crouble.is 3 not, great, For. it 1s caly; to ſhew 
" -* War 
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Aiao toanaghke aintwilny ao darn here Hoods a6! Tore 


force than totarry apwenty porintds weight f9 t highs 
Mir dealt if we wt Prhodinitelert, gh! c T 5h 


Gels as. Mr Boyle liath TED ly 


lides the frection'fithe | $8 ry 
ehvich; eſpecially-when ths Engines are "vll 


c.' It:may be imagined wy it'ts'9 ore very, thtficult 

When a © qo 41S hott x ur it! without in ny Are 
i is/s thin _ tbe tone? hiv ri 

* it after7 or Fin Me Mantiers, bur ie wii to give 


here that which T pretferto'all others. 0-7 1297 17 

- Vide Fig. 15. A Poe the-Glaſs Veſſel which eontaineth 
the Juice orother matters tobe preſerved,” > Vet 

'BB. 'aCover-exattly gr ii 'upcar the Apertlies $f"the 
Veſſel AM. 

t-CC, a peice of Lead very weak'tyed o the Veſſel A A. 
ind holding np the cover'B B. that the Veſſel A A remain- 
ing. 0 en, \the Air may ger out of it freety,-- © 

© ID: a L 5rd Veſſel full of Water wherein, the Glaſs A A 
Pur. - * 
7 E. /ah other Vellel having Its aperture downwards 
_ exactly, and Ippiyedeo, the aperture of, the, Vellel 


"EF FF. aPipe” inſbited | in If final aperture : it the top of the 
Veſfel'E E, and having communication With, the Air ay 
which can exhauft the Air that Ways... 

'G'G. a Braſs wire paſſing rough a FEE, 
hg ir may preo't the &gver BB bpnlt 1th ng 

Vefſel4 # when it 15 1s eXHaly The: dof A ar: . 'Þipe 2b. EE 
Braſs wire DugHt x ro be %, oy Ma, RR ders or. "Ecle- 

ir May get inro the Veſſel, K Jak 


.H H. is a cock throug 5.6 dy lk VEE , oo Tor Sp 
wes A .Fale bi (Bucket fu ri, 6 W bic: h the X Yet 


Things 
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Thiags deing chusdiſpoled,the Pneumatick-Enpigeis tobe | 


layed to extratt the Air through the Pipe F F F: the Veſlels 
kts well emptied, the Braſs Wire G G muſt be thruft 
dowawards,...to.apply .well the cover BB upon the Vellell 
A. A.: The pexce of Lead C C bends calily, when ir: is. preſt 


\ 1n that manner: Then the Cock- H H muſt. be opened, and 


the water, getting in that way will immediately overflow'the 
Veſſel A / ; So that being all under Water, there will be no 
fear of the; Air getting, in.,, The Veſſel :E E. muſt after- 
wards he Jepargred from tle Veſſel D D, and the, Glaſs A A 


taken out; an 


before the cover be dry; the joigt, muſt, be. 


moiſten'd with Molaſſos round about; and by that means; 


the Matters ſhut in the ſaid Veſſel may be kept zz vacuo, as 
longa time and heated as many times as one pleaſes.» As 
ſoon as a Receiyer 1s exhauſted in thatmanner, another may 
be put in its place, and be exhauſted alſo immediately as:the 
firſt. Sothatin leſs than hours time, many great .Veſlels 
may beemptyed and ſecured againſt the external Air : So 
that Tmakgjno doubt, but by- tlus means great quantity of 
juices, Fruits and other Matters might be kept tor Seaſons, 

and Tranſported to Places where moſt acceptable. 
There is yet another difficulty that hath been objeQed, 
elpceially againft the Digeſter ; they ſay it is true, that an 
ingenious Man may very well make uſe gf it, but Cooks, or 
Sza Men will never haye-that Skill : To ſee how weak -this 
ObjeQion is, one needs but conſider the plainneſs of the, Di- 
geſter, eſpecially as it hath been deſcribed, Sec. 1. Fre. 6,7,8z 
Sea Men can find Witt to do thole things they know worth 
the Labour; they. can very well keep their Pumps well,and 
mend the Plags, and the Valves when they” want ; ſo that 
there is nodoubt but they will alſo govern the Digeſter ve- 
ry well, when they will have ſeen how much it will be uſe- 
ful.to better their Chear, and preſerve them in_ health. As 
forthe Air Pump it is true, . the difficulty to make uſe of it 
is ſomewhat. greater; but” yet it is nothing nigh to. that 
which 1s the Trade of a Gold Smith or a Watch-maker, and 
4 yet 
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| yet it is known how many thouſands learn them ordinarily» 


Apothicaries and Confeitioners, &c. which are ſeaven Years 


attheir Appreatiſhip, anight.cafiy gare. a Month. of tarp of 
that, to Enure.themſzlves co make uſe of the Digeſter, and 


of the Air Pump : Since there would remain time enough yet 


to them to learn their Trade. It isa {ad thing to beſo long 
in arguing for apſverlſs ObjeQions, thaizſeemt toi be ſo little 
worth taking.Notice of, and the w fs wher&bf doth at 
the very firit ſight clearly appear to any one, but indifferent- 
ly clear ſighted : Butt cannot be helpt,.fince there 1s nothing 
but me ſuch trifles, that hinder the Publick from reaping 
great advantages from .the Benefits of the Royg/ So- 
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Tried in 


 *"SAROTTTFS |. 


Academy 
KT 


VENICE | 


we Mr Sarrotti Secretary of the Senate of Venice, left 
- his Reſidence in Ezg/and, in the Year 1681, and: 
retired to Venice with intention to keep (as he did) his: Li- 
 brary open for the uſe of the Publick, and to ſet up an Aca- 
demy of Experiments, in imitation of the ROYAL SOCIETY 
of Loxdoy. He took along with him ſeveral Perſons he 
judged might be uſeful to him in thoſe great Deſigns, and 
as I had the honour to be one of them, I have had alſo the 
advantage, the ſpace of two Years, to profit of what _ 

> £'44 n 
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VENT CE: | Rxpaitments. V5 
heenloherand faidan, thit dearned/ Company; ard | have 
haddleave to: take.Gopies: of wint I havofbund'toſiire/ny 
Genius ; /anilL think it will he ſerviceable: toi the Publick, 1f 
1: give herean Abftract of the the things Thavegathered there 
that have; fomeiconnexion:to the. Subje&of this!" Treatile : 


Butithat I may! oonwibuto/as much- as\ my! (mean Capacity 


will permit. {to +/publeth;, -.and. make ''the! Generofity of 
Mr. Sarrotti known unto the World, which was urdonubt- 
edly'\much beyond that- of Acadermws, whoſe / Memory hath 
been {0 well-preſerved: -T\ſhall-fieſt pive here the Diſcourſe 


that:Mu.r mibvaiſeSarrorts' his Son made" tb the Academy 


thedicſt dah: they met 77472it will beſvert the) Motives which 
made bim/A&.. + a: | 
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much, the ' Workd, -hath been;, perfeftionated and 
#thbellifhed, ſince, cis, time Men are able/to. preſerve che 
*WMemory of what 1s done in. it': dainty Diſhes -have {i 

"&e6ded wild Fruits : Stuffs magnificent and: commodious 
*tg defend us from the injurizs of the Weather, :haye taken 


* > - . 
"6c 


-]* Is knows Sirs by the Teſtimony of the Antients, how 


*The place gf Leaves of Frees, or Sking of Bealts|; andyinftead 
*of C20 OE, abins;;, Men inhy it now ſumptuons: I 
Winters,,enjoy peaceably all 

*the 


#\/here they can wn the ſharpe| 


+* 


26 -:SECTFION the third. 
«he Pleaſures: that may berexpeRed,i of the: moſt ' Sweet 
*Seafons of the Fear, I believe alſo, that People donot 
<queſtion, but for theſe happy changes, -weare beholding to 
 <{ome induſtrious Men, who taking notice 6f the things in 
the World,  andimaking an Experimental. Enquiry. of-.the 
*Uſes.they - might: .be applyed to, i haveby little and little 
Drought into-the World all thoſe benefits we do enjoy at:pre- 
{ent : To follow ſuch Studies, is then an Imployment very 
«worthy true Gentlemen : Since they -are ſo uſeful to Man- 
«Find ; alſo wedo ſee that in Englard,in France, in Germany, 
8 in many other. Countries, [there are. Societies madeiup of 
«the moſt learned Men of this Age,whoſe only. Aimis to ad- 
«ance {till farther the knowledg of Nature, and the Com- 
'<moidties of this Life.I thought therefore,itwould be a thing 
*of great Moment, if ſome ſuch thing was undertaken in this 
*our Famous City.: You know Sirs, that Yerzice is renowned 
<for molt of the ingenious Arts: Poktiques, Muſick, Linwing, 
«Carving, and many others, witneſs it : there 1s Reaſon to 
*believe then, that the ſttudy of Nature will be likewiſe ve- 
«ry well advanced, if we do once ſet earneſtly upon the 
«cultivating of it : For that- intent T have furniſht my ſelf 
*both.:in Exgland andiin 'Fraxce, with moſt of the Engines 
«theſe Geatemen make uſe of; andI hope with the help of 
«your Advices, and the penetration of your Witts, we Fran 
*be able to make appear to the World, that we have 
**25 well as other Nations, been Generous and Zealous for the 
*P11blick Felicity. | 
* This Diſcourſe being ended, there were tryed in the 
«Company ſeveral Experiments, to prove that thoſe ſurpri- 
ſing Efles, which were formerly attributed to the Meru 
aki, do meerly depend upon the' preſſure of the Air ; and 
As this DoQrine was yet pretty new in that Country, as 


it found ſome that would ſtand for it; it found alſo many * 


that would ſpeak againſt it-: So that - many Mee- 
tings were ſpent about it : But tho” moſt of the Experiments 
were done w ith the Air Pump, -I ſhall'nor relate t! <0 hore, 
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becaufe- they have almoſt all beenſeen long ſince, ini-He-I1- 


lyſtrious Mr.” Boy/”'s Works. - 'I ſhall only relateione here, he- 
cauſe Ido not think it to have been ſeen-any whereelſe, and 
that it ſeems to me a good argument to prove, that thoſe 
Motions which are uſually aſcribed to attraftion-are meerly- 
produced by impullion. \ WS 13k <., «obs, SOOT 


EXPERIMENT. if. 


% 


To the Plate A A (wid. Fig.z7.) of the Air Pump was: 


applyed- the aperture of the Receiver BB, which had a ſmall 
oneat the top : The ſmall Pipe CC yas put through that 
{mall aperture, and it was well ſtopt with Cement: The 
Receiver B B had, been - above half filled with, Water ; and 
the pipe D D open at both ends, had beea thruſt 1n the hole 
of the Plate A A, to hinder the Water from falling out of the 


Receiver, whilft the Air that was above it was exhaulted:: 


the top of the litrle Fipe CC was ſtopt cloſe, and the Pump 
was plaid. whcn the higheſt part of the Receiver B B was 


well exhauſted; the rop of the ſmall Pipe C C, whoſe ne-- 


ther end was a little immerſed in the Water inclos'd-in the 


Receiver, was open'd, and immediately the Air entring: 


impetuouſly through the Pipe went a.conſiderable way in- 


to. the Water beyond the nether end of the faid pipe : 
it was concluded from thence that it was not the wacunum. 


which was at the top of the receiver that drew the Air 1n 


that manner : For how could that Air being eſcaped from 
the little Pipe C C have gon farther under Water, a contra-- 


ry. way to that towards which the vacuum drew it : "The 
vacuum ſhould certainly have drawn it upwards as ſoon as 
the Pipe CC had non hindred it: 1t was then very plain that 
this motion” was given to the Air by an impulſion from 


without, which gave it a ſufficient ſtrength to ſink ſo con-- 


hderably under Water. The Famous Mr.. Montanary _— 
| ; 


= Wo 
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frft.. propoſe 60 make this:Bxpetiment' with a;great Tube 
of, 4 ame -ſix foot long which was filled with : Water; 
and, whilft the, Water fl. þy; the nether end;; the Air camo 
in by a-{imall. Pipe fitted toithe top, this did pretty ;well 3 
but thoſe of the contrany, pptaion had ſtil lomethungits:fay: 
So that Mr. Ambroiſe Sarrotti Judged::needful tormiaks!:thy 
Experiment with the Pacumatick Engine, as I have deſcrib- 
ed it, and I ſaw no body had any.thing to ſay againſt jt. 


« 
_ 


_ "After the company had judged this Matter was cleats 
ed 'enotgh, it, was endeavoured to” difcover Terk of 
the Nature of Metal, by trying the'quantity of Air that 
ters into their! compottndss Tr was purſted after this man- 
er.' The weiglit of 30 grainsof Tron filings was put in a 
Receiver, tliar can contain 5 'pounds,or 52 ounces of Water; 
a GfalSin which was about an ounce of Aqua-fortis was allo 
pur ittto it: And when the recipient was very well exhault- 
et of Air, the Tron filitigs wete made. to fall int6 the Agua 
forts, and immediately 4 great ebullition was ſzen. - The 
Gage thar had been put in the Tame Receiver to kiow the 
quantity of Air that would be: produced, was oblcrved at 
thelame time fofink'ss much is if the third part of- the 
Air 1t ordinrily contains had got in. The apparatis remain- 
e] in the ſame condition a Food while, and ſo it was cer- 
tain no Air dit enter from without: So that it was con- 
cluded that all the” Air which. had cavſed the . ercury. to 
link in the'gage, had been produced-by the diffolutioncot the 
Iron., . Upon this' Experiment the following calcularion 
was made. Since Zo grains of Iron haue , by their diſſolution, 
produced as tmuich Air as 15 needtul, to fill v the third part, 
of x Recejver that contains, 60 ounces of Waters whoſe third 
part is 20 ounces - The Air that have been pro Juced muſt 

yeigh 
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weigh the 80orh part of 20 ounces: For it hath been try 
ed that a volume of Air weighs about 8co times leſs than- 
an equal volume of Water. Now.the . 800th part of 20 ounc- 
ES Is 12 Ju: Then 3o'grains bf Ion have: produced b 
their difſolution about 12 grains of Air which is two the. ® 
ther weightsIt was then concluded from thence, that two 
5#)8.:0f Air enter :11ntg:the: icompolition of Tron.- ' But tho! 
this: ednelufion appeared good to ſeveral of the Company, 
there were alſo- others 'who {aid it was not-ſure: Becauſe 
the Air which: had been produced / might: have come! out 
froni-the Aqua-forms; as well as from the Iron: It was res 
folved'chenthar;ocher Experiments: ſhbuld be tryed, 'to!en« 
deavour to clear up: that matter, and it was'begun' by the 
following Experiment. - ' - r 1: TA OVY gs 


by 
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 Aquaiforts that had already 'diffolved' as much Iron as it 
was able to do, for putting filings bf Tfoh into it it did fict 
work at all, was put under a Receiver ard'the Ai being ex- 
hauſted 3o grains of Oyſter ſhels in Poader were"tnate to fall 
into the ſaid- Ayua-forts, a great ebullition- appeared imirmtie- 
diately, but this produced leſs Air by half than the 3o grains 
of filings had done ( Experiment 2d.) The Opinions were 
differing upon this Experiment: And ſome _ believed that 
the Air which is\ptoduced in this mannet eame in part from 
the Agra fortis: So that the Aquasfortis that had loſt almoſt 
all its Air in diffolving the 'Tron;” conld' not:have' produce 
ed {0 much as that which had not work't at all. ; the others 
believed this difference. came from the different :Nature of 
the Body's- which were diffolved, without any need- of bes 
lieving any Air came out of rhe Aqui<ferris + So that in. the 
Opinion of theſe Gentlemen Oyſter-{hels {hould.contain but 


half the Air Iron doth.-. _ 0 0: 7: >a 
| N EX» 
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E XPERIMNT 4b. 


" For the further clearing of this . matter, : Aqua-fortis that 


any Air was produced :by the Aquasfortzs:: So that. thoſe 
who held the g 


them, Since no Air was produced by the Aqua-fortis ry 


Theſe Experiments then having not appeared fatisfatory 
enough, it was reſolved to make that .which followeth. ;_ 


EXPERIMENT &«th. 


' Aqua-fortis that had diſſolved nothing yet, was taken and 
the ſame Experiment was made with it upon Oyſter-ſhells 
as had been made Experiment the 34. differing 'only in this, 
that in that the Aque-fortis was ſatiated with Iron, and in 
this it was pure: Both ways produced equal quantity of 
Air, which pleaſed extreamly to thoſe who believed that 
the Air that is ſo produced comes out from the Body _— 


pinion that the Air is produced only by:the 


C 
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ved and not from the Mexſtruwm ; they faid-ig muſt be fo, 
fince ,whether- the Meyſtr#um hath given up. all his Air, 
or hath given none at all, the ſame quantity. of Air is {till 
produced : But thoſe of the contrary opinion were.not with- 
out;-anſwer, o that it was agreed, ' that the proofs we had 
brought to that time had need ſome others ſhould be thought 
of to.confirm them... 1. 4c itt 16 botgant rs, wh 
©. The Experiments about Liquids purged of Air,;, have allo 
much exerciſed rhe Wits of that Learned Company, and 
they have made, upon them ſeveral new, ongs. by rhe belp of 
our Pump: By reaſon of 'the facility. of exhauſting : exactly 
the Receivers, and preſerving them exhauſted ſo long as one 
will. The Honourable Mr: Boyle is gon farther in that Ex- 
periment than any body, making Mercury remain ſupend- 
ed in Glaſs Pipes to the. heighth of 70 Inches ; but the firſt 
diſcovery of this ſurpriling Phenowenos.is owed to! Morfieur 
Fluygaens, who gave the particulars of it in. the Journal des- 
ſcavants du 25 Foie 1672: I gavealſo ſome account of it'in, 
the little Tract called Nouvelles Experiences du Unide , Print- 
ed at Paris in, 1674: But notwithl anding FN give here a- 

a1n a deſcription of that Experiment to taypur , thoſe.. that. 
Fave not ſeen it, and could not without-it underſtagd' eaſily. 
the other things, which the Academy did to endeavour to, 
Illuſtrate that matter : here is then an abſtrat of what was 
done at Mr. Sarrorti's,, 


EXPERIMENT. 6th. 


©. Commune Water with:a Bolchead,or Mattras had been 
kept the ſpace of 2 days 22 vacuo: So: that-all the particles 


of Air who lurk in the pores of the Water, or ſtick to the + 
fides of the Mattras had had time to extricate themſelves 
out : The Mattras was fill'd up exaQtly with that Water 
thus purged of-Air, and its aperture was inverted in ſome 

oy N 2 of 


5s -$'E C'T-LON: the third.” 


of the fame Water ; they were pyt in'that, manner 'under 


Receiyer out of which 'the Air was: exhauſted : and it was. 
ſcen, when the Air had been exhauſted as exaQtly as {can be, 
the Water remained ſuſpended to the top of the Mattras, 
tho? there remained no Air to ſuftain it at that heighth. "The 
Pump'then was ſhaken, -and it- happened that a ſmalkbub- 
ble appeared at the lower end of the neck of the Mat tras, it 
went up along the neck, and being come to the level of 'the 
Water in which the Mattras was inverted, this bubble di- 
lated it ſelf and went up to the top of the Water, then the 
Water fell immediately from the: Mattras.: * The Air being 
tet in again into the Receiver, the Water remounted up into 
the Mattras and filled it up again, except a {mall bubble of 
Air of a pins head's bigneſs. It was-tried afterwards if jn 
kaying' that, * bubble of Air inthe Mattras, and. exhauſtin 
the Receiver again, the'Water. could remait ſuſpended as 
before; but it was found it could not, and 'the Water 
deſcended by. little and little , 'as the Receiver was ex-- 
hauſted: | | | | 
* As this Experiment [appeared tnuch more new and fur- 
Yrifing than any oſthoſe that had been made-at firſt for to 
rove the'gravity of the Air, it gave alſo occaſion to many 

diſputes: Some attributing the Cauſe of it tothe ſhape of the 
Mattras, where the particles of Warer upheld one another ; 
being diſpoſed like a Vault ; others ſaid that'the particles of 
Water are ſtif, and that being freed from the particles of 
Air who may keep them aſunder, they do unite and ſettle 
like Arches who yphojd onerapother'till ſome new bubble 
' of Air be form'd which ſpoils their order. | 
To Confute theſe Qpinjans Mr. Ambroiſ{e .Sarrotti made 


pfivately'an Experiment, who afforded a new Phenomewhm, 
that ' was not expetted; © © AD AL Ears > Se 4 TURN 


- 
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quors remained ſyfpended to che top Or Ayer Papas 
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EXPERIMENT 5th. 


_ Fhis Experiment was mvade with Mercuy whiich- fad 
been purged: of Air, in the fame manner the- Watet Was In 
the 644. Experiment;. a Glaſs Pipe ſealed hermetically'at one 
end was filled with- that Mercury, -and: a tes -bpeniend' 
inverted into Mercury likewiſe purged'vf A#2This together 
with another Glaſs Pipe filled with: hoe lh "Air; 
and likwiſe inverted mto-fome of th&lafne Water, was put 
under a Receiver which being exattly: exhauſted; both Lt 

 rh9'-no- 
Atr remained-in the Receiverto uphold*tem't ARS 
Pump was ſhakento make them fall; the Water fel-; Gut 
the Mercury remained ftfl} ſuſpended, © tho” the Pump was 
{ſhaken much longer then needfull to cauſe the'Water' purg- 


'ed of Airto fall down :. The company woundred to {eg = 
{elf fo 


Mercury. which is ſo heavy a Liquor could uphol&'tr 

well ; and that on the contrary Water whois ſo light com- 
pared to it, ſhould fall ſo eaſily :: However becaule this Pha-- 
zomenum did ſucceed in full Afſembly. as Mr. .Ambroiſe Sar- 
rotti had foretold it would, having already 'Experimented 
it in private, it was judged it had not happened by chance, 


but that it: did depend}fromiſoine Natural Cauſe which de- 


ſerved to be {erch't-out ;-It was reſolved then ta make -updn 


_ that Subject ſome other Experiments, and to: feet a Glaſs 


Pipe being filled with Water fand Mercury together, the Lys 
quors would tall as eafily asif there was notliing but. Water; 
orif, the Liquors ſhould remain ſuſpended: as; firmly: :as:.if 
there was nothing but-Mercury. oo ot i fn 
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Mercury and,Water were put together i varuo:to'be 
purged of Air ,, and a, Glaſs,Pipe ten:inches long was fill'd 
with them : So that every ,one of thelc Liquors occupycd 
bout. 5; znches, 1n the Pipe, the open end was invertgd, in 
Mercury purged of Airs: and then the Receiver under which 
they yere put, being exhauſted, theſe Liquors remained ſuf; 
pended together tho' there was.no Air left.to uphold them. 
Then:rthe Pump being ſhaken they fell very. quickly; where- 
as. Mercury alone doth not fall but after a long time and with 
much difficylty :. The liquors alſo fell tho'. no hubble,of ir 
was ſeen to be fornd ; whereas when the Experiment was 
made with Water alone a ſmall bubble of Air was always 
ſeen to. be form'd before it did fall: And this Experiment 
as wellas the 7th, ſucceeded in publick in.the fame manner 


: = 


it had done. in private. -.., 1+ 


 EXPERIM NT gtb. 

eb ited HO STI bi: JON DS0 JT DDD: Lg -d4491:C $13 
- Itwas refolved then -to-illuſtrate:ifome what more theſe 
abftruſe matters ro try. the thing again with-altering fome 
of the 'Circumſtances,.- and : one-day that. my Lord. Duke 
i >>> 0 mag "one of OO 

onoudf 2: Company. wutls his-preſence, | the ſame. Expes 
riment; Ne aa beg three Glats Pipes-of whjch two. 2 
ſtraight, and the third had'this 'open. end:[refleted:up; 
wards : They were all three fill'd up with purged Water as 
exactly as could be, except that a ſmall bubble of Air had 
been left —_y in one of the ſtraight Pipes. Their open 
encs were immerſed in purged Water,and they were all toge- 
b Ay: ther 


- 
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ther covered over: with a: glaſs Receiver, As. 15 uſual 5 'the 
water; ſublided byDegrees.ih:the:Pipe where the-ſmall/Bubble 
of Air had been-left,: according as the Receiver 'wasexhauſt- 
ed ; but the Water remained ſuſpended in both the pthers:: 
Then the Pump: was ſhaken, and the Water, fell- ſpeedily 
from theſtraight Pipe. pbutiit+ was I .to. make 4t 
fall from the-Pipe whoſo end; was! reflected 2npwards, |.tho? 
the Pump 'was 'ſhaken:{trongly! for! a conſiderable time. All 
this ſucceeded alſo, as: Mr. Ambroiſe: Sarrotts had foretold 
it would, having already tried it in frame ; ſo that.one may 
rely upon that Experiment, !as-well:teſtified.- - | | + | - 

., 'Fhat ſame day ſome other Experintents; were alſo; tryed, 
and tho' they were .not upon: the fame SubjeR,. I'll relate 
them here ; becauſe many may'the more rely. upon them, 
knowing they have been done before witneſs's of that worth. 
and Quality, who-are now:1n Engdand.;., |, 


EXPERIMENT. toth. 


A ſmall Bell was ſhut up in a vacuum, in ſuch a manner, 
that the ſhaking of the Pump could make it.ring ; it was at 
firſt ſet upon a hard Body, and it was perceived, that the- 
Sound was much leſs heard when the Receiver was exhauſt- 
ed, than when it-was-not ; but yet: it was heard : After 
wards the Bell was put upon Cotton, and then when: the 
Receiver was exhauſted it. was.extrearnly difficult to hear 
any nozſe, though the Ear was placed very nigh ; whereas 
when the Receiver - was not exhauſted, the Bell could be 
heard from the end of the Chamber very cally. 5; 
. Afterwards was. made the Experiment of - putting the 
Noſe of a Flute upon the; hole of the Pump, through which 
the Air goes out from'the Receiver -;. arid-being covered 0- 
ver with a Receiver and-part of the Air exhauſted: out-: 
When the Air was let into the Receiver again (which mult 


96 S.E-C:iT'l O N the third. 
be'through the Flute)-the Fhite foundedJoud enbught>But: 
when tlisRtceiverwas eyhauſtedimore =xaftly/,. antt char 
Air fo rarified was tetinto-the Receiver again, no ſound was 
made'byake lute {nth ut hominid hong V7 nog nnd 4 
\  Aﬀtepwards an Alirum Watch was ipatunfer a Receiver 
and when it was-ngt exhauſted; the Aſarun was very well 
heard 7 but when about three parts ofthe Air'wers: exhau- 
fted, the ſound was found to be yery much diminiſhed, 'and 
then-the Air being let in\againz. the found was heard as loud 
&:befbre.: 0. 0 od hn en Du He, t'17 1 
All theſe Experiments:proved the Air ta be the Mwwuium; 
by means of which: the fourids-are commuyNnizared, 'and it 
wasÞperceiv'd how- neceffaty it! is to *have good inftraments 
for Experiments For the Florentine Academy,: who have 
fhewed:ſo much4nduſtry arid capacity, thad:beſtow'd a great 
deal of time and expence 'in making -Experiunents>upor 
Sounds, and yet for want of good Inſtruments, all the con- 
{ſequences they could draw from their Labours were con- 
trary to Truth, as may- be {cen in their-Book of Experi> 
ments. | © X 


"© EXPERTMENT. nith. | 


" Another Experimentrhat:hath been. made -upon/ purg'd 
Water appeared at firſt Jafficult' ro be” executed ; yet it 
ſweceaded pretty well as followeth———A ſtraight glaſs Pipe 
was filled 'with' purg'd Water, and in the ſaid Pipe was a 
Braſs Wire, -who upheld a piece of Lead : This Braſs Wire 
had its end out of the” Pipe 'turn'd up, ſo:that it could be 
Sraſptby the Wire that paſſeth-chrough the” top of the 'Re> 
ceiver; repreſented: Hip. : 485. fothat the piece of Lead could 
be moved-up and down inthe purged: Water that was in the 
Pipe :- When the Receiver was exactly exhauſted the piece 
of Lead wasat ſeveral times moved pretty quick; and: ” 
4 | tne 


”” - _ 
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&-fid Water remained by ory na mg +. bat, afterwards: by, 

ing the'Pump, a ſmall Bubble was foro and-the Wa- 
ter fell as it is wont : It was judged then; that-the fuſpenſi- 
on of purged Water came, not.fram_the Order of its Particles 
like Atches or Vaults : Since the piece of Lead who diftur- 
bed that Order did not make it fall. 

Theſe are near all the Experiments I have ſeen upon that 
Matter at Venice, they are not yet fufficient-tefclear it u 
=_ - but they may give a great deal of light and help wit 
thoughts tacontrive athers, by which we! may diſcover the 
truc:Caulc of theſe ſurpriſing Pheyomesns.ii 


R LEA 


EXPERIMENT. :ith, _..._. 
The Air Pump hath alſo been of uſe to the Academy, in 
making many Experiments upon Fire ; but I-{halt:mention 
but one here, becauſe none but that had a ſucceſs abſolutely 
new.:i Aiſmall Piſtol ready cock't was' put under a,}Recghyer 
out of 'which the Air was exhauſted 'as exaQly. as poſſibly 
 wecould : Then by means of the Braſs Wite : that. paſſeth 
through the top of the Recipient (v4d. Fig.: 14,) the IN 
was [cet fall : but although the Cock: open'd+ very well the 
pan, the powder did -not. take: fire, nor ever wert:there any 
Parks of Fire to. be ſeen, tho". the Piſtob was very good,: as 
was found after it had been taken out frimithe Receiver, for 
it gave a great Fire twice together, being let of. This: Ex> 
periment ſurpriſed ſo much the more becaule it was known: 
that the illuſtrious Mr. : Boz/e had: writer the-contraty,;un 
his firſt Parg a Phuſico Meqhazica':: $0i:that: Jome 
of the-Company deſired to ſeelit trited an an obfpure placks 
and ſeeing it: ſucceeded: in the: Jaine manner,: and -that:nb 
ſpark of Fire :appeared:. they concluded; that; becauſe: Ha- 
_ that require x great exadtnels, gan'tbe brought: ro zper- 
EQion, but with much: time p16 was hkely- tae: fivft 407 
| O Boyie 
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R6)le tt&'rrrade, ' Had hobget attilin'Þrbs mmotd;ohattrects'; 

but that certainly; if ho had 'had tuners ry rhat[Experiment 

with tho Bnaifie he hattrcauſed tro-bemade-lince, he had 

ſeen that no ſpark of firecan beftruclit Our #7 a/aceo. £2,010 
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EXPERIMENT 13th 


<.'T:heAradejny: hath alſo 'much exerciſed it {elf upon: the 
Subje& of breathingy:and:if T would-relate-all ithe 'Experi- 
ments which have been tryed upon it, and the Conſequen- 
ces drawn from them, I ſhould exceed the bounds I have re- 
{olved to give to-this {mall tract, and it will-be. better if I 
leave that Work to ſotne berter Pen: © Iſhalt retate then here 
only. an Experiment whith hath not yet been tryed any 
whavelrhart know of, rho”-breathing be a SubjeQ. that 
REF muclworkt upon ſince-Air Pumps are. made uſe 


2 Sorme:did pretend there was: vaſt difference betwixrwthe 
matiher of ſubſiſting of a-F#tuc inthe Urexws, and of aChick> 
£49 the Egg;tho dne/aid rhep,dottibreath,and the other doth 
rtotbreath:s \To provertins Hronofilongan Epg was brought 
#tiwhich yas atChickenreadyrto tbe: batcht + they-did. pre- 
_ Yeu thatbeingnput in:!vaue rheChicktn ſhbuld:dye,. and 
thatwouldprovey that thete is.4:Comimanication through 
The pores of the ſhell'berwixr-.the Air within the Egg, -and 
the external. Am; /Fhe Experiment 'was' tried, and. after 
the Recerverhad been exhauſted much more:;exactly 'thap 
wauld be:inecdful ro-makeia:Chicken dye ;: the Air :was.let 
Iwopais, 7and theo Egg wasthund:tobe {till very:hot': fome 
of any who believed=that the exhauſting of the:Air 
diad:heatedit, .defired ir thouldbe tried if the ſhytting of ' it 
-UP /x:v40u0 again wouldheat it more, :it was done; But ;it 
-was found that the!Egg coming-out:of the :warwrs,: for: the 

Jeccnd time was rat her colder thanwwarmer.” .. - _ ; 
4 en 
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+ 'Then-the E; n'd, and, tho! it- had, Heen pug 
twice as 7440; "Chic D wHoY *'dand Berwaly loop 
the laſt MN es that fol ed.him vp. MAPA ing I | 
that it was ſeen that the difference. berwixt the the 
rol and the Chicken in the Egg way not bs pad 4 was 
ugnt. | 
- To gives wore particular knowleds of the Academy, ar 
of the manner things were managed there; I hops 1x all 
_ diſpleaſe the reader if I give him here a Speciazen of the 
xplications that were given to the Phezomens that occurr'd ; 
all therefore giyccherea ſhort Diſcourſe of Mr. Ambroiſe 
Sow whuch.L chopkerather than any. the 9thers : be- 
cauſe-it is: fhort -engugh,. and it will rag of four 
nag Obſervations upon Breathing, the | atter we” fea 
ofnow: 2 -* -- E # 
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Obſerved 
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', Our things were obſerved in the laſt Meeting, which 
| were curious enough : 'Fhe: firſt was, that Mice. and 
Birds dyed fooner in faQtitzous Air produced from Dow; than 
i vacio, as Mr. Boyle had already obſerved in his-Exp.Phyſic. 
Continuatio ſecunda, The 24. was, that Lizards on the con- 


trary looſe. their Motion ſooner i vacyo, than in faRtitious 
O2 Air, 
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Air,” 'The, 2d. 'was,' that Flies tivelonger6#wamo , than 

$: and'the 4th. Wis, That "bn the? contrary; Binds/ive+ 
main fonger.1n'factitions Air thart the'Flieg/"C1 571! 2112) ol 
To explain the firſt of theſe Obſervations '- to: wit, that 
Birds dye ſooner in faQitious Air,: than inwawo : Ile put 
the Company in mind of an Fypporeſis, propounded.'by! the 
Farnous Mr.. Hbot, which Thavealteady made uſe of utthe 
Frelalhing of everal other Phenomena. © Io 
Ir is that Air hathin it ſelf the Difſolvent which cauſes 
almoſt all che Corruptions and Generations: which happen 
in this * World, and that being-taken- in by breathing, : it 
minglesit felf with the Blood, diffolves it;' makes it to fer- 
ment, and ſo caufes it to produce: the'animal:Spirits,which 
tmove the Muſcles. 6 OO EnON3 17 | 
Ple obſerve befides, that faQitious Air, ſuch as is that which 
comes from dow, is an Air whuch entring into the Compoti- 
tion-of Corn had diffoly'd the alimentary Tuice of that 
Plant, and ſo had loſt allgts diffolving Power: tn thelame 
manner as 'Aqua Fortis after it,has: difſolv'd Oyſter Shells - 
it is not therefore to be wondered at, that that'Air hath not 
been able to produce, in the Blood of 4 Bird, the Diffolution 
and Fermentation, neceſſary 'to Lift : ' But: I' ay: moreover, 
that not only that Air heth not beeh able to help the diffolu- 
tion and fermentation of the. Blood, but that even it hath 
mych-hindered' it : an Experiment to prove. it, is by put- 
tinga piece of Braſs in ftrong Aqua Fortis, which will of- 
ſolve it very readily : But if you pour upon 1t Aqua” Fortis 
which hath already diflolv'd Oyſter Shells, not only this laſt 
Aqua Fortsswill not forward the diflolution, of. the COPPer , 
But on the contrary it will hinder it extreamly :. fo that it is 


+. Teen, why artificial Air kills quicker than vacuum ; becauſe 


if vacuwrn doth not afford a new diſſolving Power, at leaſttit 
doth not hinder that which is in the Blood from'aRing ; But 
fatitious Air doth the one and the- other of thele bad 


effects. 
As 


V.E\N:1,C& Lips. TY 
s Lizard, ;the Realpn. that may . be giyen why 
he; remain d Ih ry: Ai AY Then he had doiie 


(#24640, is hecau choke kinds cf anittats tidye thett blob als 
moſt of the. ſame Nature with that of f{Nes,” Who'riced biie 
a very {mall quantity-of Air to ferment 'it: =nd ſo. they may 
remain,a very, long while without- Breathing : it happened 
then that when this Lizard | would Meath' he became ſick, 
which obliged him to abſtain from'breathing/ and*then'the 
Circulation ſending new blood to the heart gave him- his 
health again : But x vacuo beſides the want of Air for breath- 
ing, the Lizard had alſo this inconveniency that he had not 
the Externabpreflure of the Airto-withſtand.-the . elaſticity 
of the Air engaged in his body which had a great force todi- 
vide the continuum: lo that theſe two inconveniencies Ioin'd 
together kill'd/him ſooner than one alone could do. ; 
The third obſervation may be explained wit h ſaying that 

flies have their bodies very full.qf great pores ; ſo that when 

they are x vacuo the Air engaged in their pores doth very ea- 
ſily get away without,ſpoiling ary, of their organs, which is 

the cauſe they may endure the 'vacuwys longer than [Birds 
whoſe parts' being more cloſe; the Air' which is eigag- 
ed in them can't get away without cauſing a great diſorder 
by expanding it ſelf as it deth.jz a ::and that it may nbt 
be believed that this'porefity'of-che-flies is:a bars ſuppolitidn 
without any ground tone! mayitry:that-m pitting a-ſmall 
drop of oyl upon a flie, it will quickly ſink into its pores and 
the flie will die. © PEQHOF' © 2111419551 114i tharw? 
- 'The fourth Phenomenum-raay alfo' be attributed: to. the 
fame Cauſe :- For Flyes having ſuch-aiporous: Body the: fac. 


_ fitious Air into which"they are thrown may immediately 


penetrate their body,” and this Air being fit to hinder.fer- 
mentation muſt alſo immediately deprive them of all mott- 
on: But Birds who receive this! Air'only-by: breathing, re- 


'quirea longer time before'their motion-be:quite extinct. * 


* Thus far have T giver accordingoto my pronule anab- 
ſtrat of what was done by the Academy with the Aim "_P 


4 SF C'T'1 O N he third. 
e fink Year of their,megting 3; andT have forborn to fp 
of; Meaher SaheEs .they handled ac the fame Kew! be 
cauſe they have ng xeterence to. this Treatiſe : Nevertheleſs 
that I may :by: the by give ſome little notice of thoſe 1a: 
bours, I ſhall impart here the Speech Mr. Anbroiſe Sarrozrrs 
made in the.beginninggpt the cnſling Year ; "There will 'be 

{cen a ſhort account. of what had been already performed, 
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Mr. AMBROISE SARROTT I 


DISCOURSE 
*F Tis: uf Srs. that I-may.giveyoy.my thanks for the Ho- 
:&:i noar/ you have done-me, $0, meet hereall the laſt Year, 
*to ſeek out the means of-bringing the Sciences and Arts to 
©: greater -perfection - For þbeiides the,pleaſure that 15 .met 
*with, in receivinga Company made up of ſo;many Ingeni- 
<ous- Gentlemen, arid: the advantage that :may.,be- reaped 
*from their converſations; Teftime.it 4o-great an honour that 
*-can't.iexprefs enough :my- thankfullngſs to, thoſe from 
*whomeT received it; But. if in that my;thanks are Juſt, I be- | 
feive on thecontravy thatthe inſtances Icould maketo deſire 
Sou tocontiouve would be. very: uſeleſs and. injurious to per- 
*{ogs:who havgalready given iſo. many, marks.,of their genc- 
Scous:deligns. -; The work We;ase about. is to extend the Em- 
irciof man upon other Creatures and to reader him able to- 
"make of them every day more and more new A” {0 
that 


<fblec!..- 


<«harrherpisnddoubr but! jou; will:oontinue fiadti- ar; com-- 
<nendable Deſign ſince youhave, already advanced. t9 that- 
«Degree, that it.could 4 be-expected:, conlidering; the 
©lircle xime;you havo::itmployed: yous, moſt;curiqus.; Wits au* 
<thelc TO ODS v2 Oo yI9ELTD of rot? 
Notwithſtanding the-abundanee:of your other affairs,yayw 
Ghavealready:caus'tfo many! Experiments to be mads;to- 
*nrove the heavyneB, and ;the Elaſticity -of the: Air,-! that 
<%Fom- heneeforth there remains littke--octafion of. doubting 
<gponithat-mnatter which! iscof-Mament,/;as/well begapſy gf 
*he conſequences that-rlay.dt drawn; from! it: foriftveral- 
Engines, as becuuſe the Air productth:by that means many” 
«Jiftergent”EffeAs upon our Bodres.,/ You: have allo: cauled 
many new'Experiaicats tq:be tryed upan Liquids purged 
Gf Air, 'andfpybu have givena great hght to attdin59 the» 
tknowleds of thar; conſiderdble-Frinciple, whicl'; upholds 
ſuch -Liquids 'to a much greater:heighth than ithe Gravity 
&gf the Air-can do :; But becauſe many People doubt of -the 
<yſofulnek of cheſekinds:of Speculations: 4 chope-yqw, yall 
"ive me leave to:iexplain itia> little. to.: rondicy, Wee 


C.) 
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*Pl ſay -then in few Words, 1»that when atfirſt it had 
<Heen obſerv'd, that-in ſucking Water with Pipes it. alcend- 
«84, contrary to the Nagel y Badies;c1 and cane; ano 
*the Month, it! was believed: thatthis:proceeded from the 
*horrotur Nature had ofa 'wammwrn,:and- the hojirown, of:a ys 
<4, Was ſet ias a Principle on:which many 'Effefts might 
*YGepend ; 1t was:atfBrror,- but neverthelels, this; dilggvery 
*:forded: many uſeful Inventions; fuch.:as.Siphays, »Aup» 
«ving Glaſes, {ucking-Pumps;c&«.1-Butas ErythaJong,hath 
<the- advantagecto maditain! icTelb: far 'ever,z; the; Hrror, we 
«ſpreakof, didanect. with ſeveral diſappointments, and when 
<niinitation of erdinary Syphons, People haye endeavou- 
Gred/to make uſe of long Pipes; to icarty[Watgrioygr high 
<pHillsy or avhen they-would/bycmeans of the Pximpyckiup 
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'«Water above 32 foot high, it came to paſs, that both La- 


*bour 
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«$60? ahd Pxpeticerwerequite loſt; andithe Principle which 
<Hras fookt upon; 'as-very-" certain; did:'prove(! ive - 
<Pcople''have' therefore” been ' obliged to look for another, 


ind To#vicels having-hada fufpition that this might pr oceetÞ | 


*from the Gravity of the Air;'there hath\bi -ſinee 
*<AxrHAG day Experiments: toevince: that Truth, which 
*y6w tfave confirntd Art. yoar -own Inveation, and 
*rou have given the. Ways how :to calculate, ; what  Effe&s 
<:ret0-be expected-foom; the: Gravity-and Elaſticity! of the: 
«A itz: fothatweare nomotre!in; danger. to;looke: our: time 
«nd hibour}: by expetting ow them-preater. Eifefts, thar 
*<Nature will permit : But alloin thoſe things that--may be 
*5er formed, it may be known exattly enough what. big 
+32; nd what ftrength/1s :requiſite. for any {Engine,: and 
«& Pegpte may avoid oaking ſaperfluous Expences :where- 
«4s, thoſe that want Knowledg, are- apt; to makei-things 
*2z gteat deal bigger and ftrongerthan need requireth. ;'-;/ 
- *This ſame Diſcovery: of the Gravity of the Air;; hath alſo 
_ Eoiverr occafion to:find out new Inſtrniments,: as ' the; Baro» 

<Httes/by-means whereofit is known when: the Gravity 
<f the Air doth encreaſe or diminiſh, and ſo the changes of 
*Weather may. be: foretald;''the Erigine for exhauſting of 
«he'Air, by : means whereof: we: have: been able to try fo 
&many Expeviments::. The #Hercorzal Gage:by means where» 


- 


&of womady artaintoitheknowkdg of the quantity of Air, 
©thar&nfers invo the compoſition of: Bodies, and many others 
*which-I-ſhall not mention there, for fear of - being tedious : 
«ſhall therefore only. beſzech you to 'confider,: that if the 
<Prihciple of thee Meturvacns, : or rather of the Gravity of the 
4 Air, hath/by its Diſcavery,giveniuccalion to ſo! many uſe- 
«FrulTnventions,:tho' alt isftrengthiis.ono more bur. to; coun» 
©erpoiſe Mercvry to:the' heighth' of: 27-. Jaches ;* There is 
«fon to hope a'great deal moreif we ..canonce come; to 
* pafeQ:knowledgof chat:other Frinciple, from-which do 
*Jepwnd the Experiments; ab9utLigutis:ptyg,d of! Air: 
LA PICg 1:92 2. 5 01 01059 31 rin 00t o$ 590 5 225 6 
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"ESinfe the Illuſtriaus Mr. Boyle hath-already tryed it to be 


be to. eounterpaiſe Mercary: to. the heighth of ſeaventy 
Inches. ys YA <2.\ 

«It would be too, long if Idid ſpeak ſo at large,about what 
*you have done to diſcover, what incredible quantity of Air 
*makes part of the Metalline Bogies,agd of the Fruits: about 
«he Vegetatian of Plants: about the Afſention of Liquors 
*1nto capillary Tubes:about the Nature of ſounds, and about 
*that of Fire : The Experiments you have tryed upon {eve-- 
*al Animals 2 vacuo, and in ſeveral forts: of Air, either: 
*factitious or comprelſt ; ali your enquiries about the uſe of 
Breathing : andzhe Inſtruments that have.been- produced, 
<*(uch as delightful Fountains, Lamps of a. new Itvention, 
© Engines to draw a wholeſome food and eaſy-to be Digeſted, 
*from'ſuch Materialsas were reckoned to be quite uſcleſsgby 
Zn erebgie benkng ; others wherewith br may gw 
*mongit Plaguy Peaple without any danger of being infeCt- 
ed.; Belides, all thols; that have: Hans to try. the 
Experiments, I ſhall not I ſay enlargei:upen- all: theſe 
"**hings,. and1 think I have ſaid enough to conclude, that if 
*fince the baginniag: of the Warld, all Mankind united toge- 
«her,gould-have dane every Year,as much as you alone have 


*dons ghis Year: la pat, they would live-now as-happy-ia 
*Hhis-Warld, ag in a terreſtial:Paradiſe : T wilt therefore once 


*<more ſay, that I would:think it anIajury to you, if I did 
©n the leaſt queſtion your Intentions to follow theſe Sru- 
*dies : Since beſides the diverſion you take by exerciſing 
«our Wits, you doalſatind the latigfaQtionaf.giving great 
«Proofs of your Capacity, and the glory 'of doing good, 
"which are the chief and moſt real Pleaſures of great 
« | - ; 


wpan the preceding Experiments, ' and: +6: propound new 
ages to be tryed:: and: one of the fivik matters they. fell upon 


This Diſcourſe being eaded;. chay begun again | ro ſpbak 


this ſegond Year, a wrought by- corroliye 
e 


Men- 
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906 SE\C:T1-O N-/ the third. 
Alenſtrua, in order:toknow whether:theiAir: hath-any-ſhare 
n that Effect, and:{0 to: find the WAYS how.:tomake them 
quick or ſlow as Occaſion requires. | 


. EXPER 1M ENT. I.4th. | 


. There were therefore taken-tworequal pieces of Iron, and 
they were put into:two.ſfeveral Glaſſes, with-two-equal quan- 
tities of. Aqua. Fortis:and having ſhut up one'of them-in warns, 
and left the other-inithe'open-Air;zthey remained fons'long as 
s-neceſlary.to.finiſh theſe. kinds:of :Solutions * then the'two 
pieces of Iron were.taken:away-atthe'fametime,and being: 
weighed, that which had'been #2 vac was'found to have 
loſt not above a grain of its weight; and the-other had loſt 
almoſt ſixteen grains: [This:Experimenthaving given occa- 
ſion to. believe, that common Air.hath-agreat influence upon 
Difſolutions, :and-being roiconfirm :theiFHpotheſis propound- 
:1n- England by the Famous Mr. #Þok,;and iprifted inthis 'M:- 
 [£rggraphy, \concerning the propriety that Airihathito diffolve 
almoit all ſorts-of Bodies, and this. Fhpothefis "having -already 
been:of: uſe :to..explaini many Ins that had been 
made;; 'it was reſolyed/tomake a&tarther inquiry-into it, and 
the Experiment that follows was tryed. | | 


--- EXPERIMENT. 5th. 
Three Glaſſes were taken into which three equal quanti- 
ties of Aqua-fortss were put, and having {hut up one of theſe 
Glaſſes: 21:2; another; ifcompres'r Airy.and left the 
«hird,in-open; Air: .Into;every one of them 'was 'immerſed 
.at the-ſame'time-a (piece.of iIronall oftequal-weight ant 'fi- 
gure. The, Aqua:fortis:442:7acmo boiledmuchimore andifoon 


cr 
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od 
er than.the others.:.That ig. compreſſed. Aiz begun. laſt of All. 
fo baile;, but afterw: q Olel ſtronger than that in the 
open Air,, but. that great. boiling ceaſed, quickly , ; and the 
ſcum, the Glaſs was filled, with,, - remained: Al Ima. without. 
motion.;. whereas that..in the open, Air. continued boiling 
pace : The-Glaſſes were,taken.our.from the was» and a 
tlie. compres't. Air,. andthe three pieces of Tron being taken 


out at the lame time. my were. NR _ That. which had 


W4z 


£8 5: © 


than See open Air: bur they We © Hs ig As 
| becauſe tlie Glaſs in the open Ait ha vY fed new: Air oft 


yudlly; whereas the” cortipreſFt Ait ha | Deen. ſoon deprive 
of its diſſolving poiver, tho” for ſorne tir me it-Had Ol ties 
ſtrongly than; ordinary, 4 Air. Te wa lr 


KENT etifes, 
ont being more free in'open; Al jt ve colts 
to mak bY (Res Lit; hs me t Wet Compre 
And to þrove the efficacy 0! "motion, the following Expert: 


t was tr ed.” bo 
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_ OR peieds offron were put 1nto:two:equal quanti- 


ties of Aqua-fortis, and they were left..in'rhei open Air until 

the Aqua-fortis began to boil conſiderably ,ja both Glaſſes, 

then one of chem v ag LRUTIUP WA ff ; Une other -was 
e 


kept in the open Air: The vacynum did not r; zthe difſo- 
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Mo hes, = Vhorts: motion wks much Himinifhed is 

s both-pieces of Tron were'taken out at thetame 
wks Ard bethg Teightd, thatwhich-had been ſhut up-w 
Vacuo was foritrd to have toft a lirtte-tnore'of its YAght than 
the ot er ; but very Iittte ro what was expetted cont fidering 
the great boiling it ttad ſuffered: *$0 that it was feen that 
Te motion can ſometimes ſupply the want of Air : This 
acy of motion was alſo proved by the wo Rowing Ex- 
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wat qiantitics of Agua-fo fertis and Spirit of Wine were 
mingled together, two.cqual quantities ot: that compound 
were put into two Glaſſes, and two equal pieces of -Irorm 
Were ut TG os ſame tire into them : Immediately after, 
alles was ſhut up iz vacuo, and the qther was 

Bi int the « Fo en Air. The Spirit of Wine did hinder much 
he dill ly  oweref the Aqua-fortis \ in the Gig that” WAS 

pm t e.open ir; but in the Glaſs that was ſhut UP 7 Ua- 
exo the Spirit of Wine cauſed ſucha motion that the * diſſolu- 
tion was greater than if the Aqua-forzis had been alone : For 
after aconſiderable ſpace of time, both pieces of Iron were 
taken out at rhe ſame time, and that which had been ſhut 
UP #72 vacuo was fopn have leſ more-of on da. than 
the other : From” hekce) it {ppeared that the — 
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VENICE Experiments, 109 
into two equal-quantities of Aqua-fortis, .and one'being left 
1n the open Air the other was {hut up 22 .v4so: They were 
Put both at the ſame in an equal heat : That which was ix 
vacuo boiled much longer than the other : After fome time 
both pieces-were taken out together, and being weighed 
they were fotnd to be equally diſſolved ; whereas if there 
had! been no heat the piece of Iron ſhut up i* vacuo had beza 
diſſolved but a ſixteenth part of what the other had : Tt was 
feen then that heat caufing a much greater agitation an 
liquids ſhut up i» vacuo than in thoſe ſehr in the 'open Air, 
canbythat means ſupply the. want of the diffolving power 
of the Air :It was concluded from thence that the 1 52h, 
Experiment was nota proof againſt the Fhporheſis of the 
ſving powerof che Air,as ſome:had thought at firſt. 


EXPERIMENT. 19th. 


It was reſolved to try yet another way if the efficacy of 
motion for diiſolutions wouid oe conficm'd by a nother Ux- 
periment. 'Two equa} pieces of Braſs were put into two 
Equal quantities of aq»a-fortis.and when the ebullition began 
to be great, one of them was ſhut up iz vacuo 3-and'the other 
left in the open Air : The Ebull ition appeared much-greater 
in that which was ſhut up iz vacuo, But. nevertheleſs when 
the pieces of Braff were weigh'd that which had been left 
in the open Air was found to be the moſt diſſolved: for it had 
loſt four grains of its weight.more than that which had been 
ſhut up iz vacuo : the ſucceſs of this Experiment being quite 

| bhnparproſwhek was Expetted-:. for the thing had, hapened 
therwiſe.upon the Iron, E perimentthe. 16th, Tholerhan held 
he hipotheſſis of the diſſolving power,gf,the Air faid it.was tp 
be taken notice that the dilolving, power of the Air is more 

.necallary. in the diſſolution of compatte,bodyes ; than in that 
of.others : for it had beea tried that oyiter ſhells were very 

. we 
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110 " SECTEO-N ihe third 
well diſſalved i».acuo, tho? they had not begun in the open. 
Air: it had been-ſeen allo, that Tron which is niore compatt: 
than oyſter-ſhells can. be diſſolved'iz vacuo ;but the working: 
muſt be firſt ſtrongly begun in the open Air, to the'end ths 
agitation may ſupply the want of the diſſolving Power of 
the Air:. fo thag. it. 15 likely, that BraſSbeing a. Metal more: 
compa@ than In, it is alſo more difficult to be diſſolved”: 
T6 that. it doth not'ſuffice to put the Aqna-fortis in motion, it 
cannot. diſſolve the Braſs fo well,.as when it is helpt by the 
diſſolving power/of the Air: and-ſo theſe Gentlemen conclud- 
ed this Experiazent, did rather for them, than againſt thent. 


EXPERIMENT 2oth. 


Another Experiment was yet tryed to prove that the Air 


helps the. Dalplutions#: two equal pieces off Iron were put | 


Intotwo equal quantities of Aqua-fortis, and when the work- 

.ing began tobe great, one of the Bottles in which the Dyſſo- 
 Tutions were made was ſhut up.ex&aly'; and the'other was 
left open : the wotking being finiſher, the'two pieces of Iron 
wete. taken outat the ſame time; and being weighed, that: 
which had been in the Bottle that had'been ſtopt; was found 
to be leſs diflolved, than the other which had been 'in the 


Bottle where the Air had free acceſs. * * 
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- 'Ttwast#yedialſs if the renewing of 'compreſb Hir':oould: 
'not ſupplyths wan 6F Morionsi Two dual pigces of Pods 
£2f were pitt itito two equalquatitities of 4yua-fortisanud ont: 


'of then being! left iff the-open Aire'zthe otheÞwas {hut up. 
in comprelt Air 2 and thelEfivine was ordered in fuch.aiman- 
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ner, that-ne:x Air could be ftill intruded into it without any 
danger the Receiver ſhould break*: this way is very near 


VE NICE Experiments. © van 


| the fame, as that which was given in my firſt Treatiſe of 


ſoftning Bones, where it may be {een, that -when the preſ- 
ſure within the Digeſter was come ro a certain Degree great 
enough, the Valve which was at the top did open, and let 
out the Air or Vapours, that had made too great a preſſure : 
I ſhall ſay only, that by this means new Air was thruſt now 
and then into the Receiver where was the compreft Air 
till the diſſolution was (judged . almoſt .ended.: Then both 


pieces of Pewter were taken out at theſame. time, and be- 


ing weighed, /no ſenſible -difterence. was. found ; whereas 
when the compreſt .Air 15 -not :renewed, it hath always 
happened., that :the diſſolution -hath been lels'than (in the 


.open Aur. 


_ It was:tryed-alſo, if the-renewing of compreſt Air ſhould 
have ſome effe& upon -the diſſolution of «the Iran, -and:the 


Experiment was:found'to ſucceed in the. fame manner. as 
-when it hadibeen :made:upon Pewter, and it was'judged, 


thatall theſe Experiments did rather favour, than deſtroy the 


Fhpotheſis.ofithe diſſolving.Power:of the Air, | 


EXPERITMEN T :22th. 


The Academy hath alſo workt upon the extraCting of 
TinQures, two equal quantities of red Wood were put into 
two equal quantities of ordinary Water, and one being left 
ia the open Amr; theother was ſhut up 7 vacuo*: this took 
a much ſtronger TinQture than the other, ſo that it was ſeen 
that wacawmn, which hinders:extreamly:mott-of the” Diffolu- 
tions, hath aquite contrary effect. in-the extration .of 'Tinc- 
tures. Aſterwards two:equal quantities -of the lame 'red 
Wood, were put.into two.equal quantities of a mixture of 
ordinary Water.and'Spirit.of 'Wine:; and -one being left: in 

tne 


a 
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the open.Air.; the other was ſhut up i» vacuo : The Mix»: 


ture {hut up i-vaczo took yet more TinCture than the other, 
but the 'ditterence was not {ſo great, as in the Experiment 
that had:been made with ordinary water alone. 


EXPERIMNT 23. 


It was judged this Matter deſerved: further enquiry : ſo 
that the following Experiment was tryed: two equal quan- 
tities of powdered-Cochenile were putinto twaequal quan- 
tities of Water ; and one being ſhut up i vaco'; 'the other 
was left in the open Air : Both were put-to an equal” degree 
of heat: after ſometime the Cockenille in the open Air was 
found to have given a ſomewhat ſtronger TinAure , than 
that which was ix v«co, and that ſurpriſed, becauſe in the 
Experiment made upon the red Wood, the contrary had 
happened, the vacuum having much contributed to- the 
quick-extraCtion of the Dye. It was. reſolved: then to-ſee if 
in trying again this. Experiment upon--Cochenille withqut 
heating, the ſucceſs would not be differing ; and indeed it 
was found, that in this manner the Liquor ſhut up iz vacuo 
took more Dye, than-that which had been-let$ in the open 
Air: but yet the difference was much leſs than that which 
had been percieved with the red Woad. 


EXPERIMENT. 24. 


It was reſolved afterwards to try if the differing Degrees | 


of heat, would nor produce differing effeQs : and as the De- 
gree that had been. made uſe of Exper. the 23d;waswery 
weak; it was reſobved the ſame Experiment ſhould: be re- 


the 


_ /peated ;/ but that-it ſhould be heated with the Flame: and 


i 
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the effect 0 this heat was found very differing fi j 


than uſually 15 done. 


EXPERIMENT 2gth. 


This Matter was ſearcht out farther yet in the following 
manner ; powdered, Cochenille was put into two Glafles 
with this:differenee, that there was double more in the one 
than in the other : equal quantities of Water were put into 
each of them, and being put to the ſame:Degree of heat, the 
Glaſs where was but the half part of Cochemlle was exhau- 
ſted of Air there was left a Tube to make a Communica- 
' tion between that Glaſs and'the Pneumatick Engine to draw- 
- from time to time the new Air that might be produced b 

the heat : The Dye was found much ſtronger in the Glats 
iz vacko, than in thatin the open Air, tho' there was but 
half the quantity of Cochenille in that zz vacwo : and even of 
that, great part did ſtick to the ſides of the Glaſs above the 
Water : ſo that it could not give its dye; and” befides the 
Glaſsin the open Air had been- heated a much longer time : 
It was concluded then, that by this means the exhauſting of 


QC. tlic 
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a SECTION theſecnd, 
the Air, might afford to Dyers a much greater advantage 
than had been judged by the preceding Experiments. - 


f 


EXPERIMENT 26. ,» 


They were alſo deſirous to ſees, whether the Air' Pump 
would not be of {ome advantage in extratting Tinctures of 
Medicaments : for that purpoſe two equab quantities. of 
Senna were put into two Glaſſes, with equal quantities of _ 
Water, and one of them. being left in the open Air ; the 0- 
ther was ſhut up 7 vacuo, an. equal quantity of Sezxa and 
Water was put at the ſame time into another Glaſs; and 
this laſt was put to a moderate heat, ſuch as is uſually im- 
ployed for the Infuſion of Sena; the Deſign was to ſee whe- 
ther the vacum could promote the extraction of Tin&ure 
of Sexza, as much as heat doth; and this Experiment 
would be uſeful, becauſe we can have the vacuum conſtant- 
1y of the ſame exaQAneſs ; and ſo we might be fure to have 
the Infuſions always of the ſame ſtrength ; whereas the de- 

rees of heat not being ſo eaſily regulated, there is always 
Be danger of making the Infuſions either too weak or too 
ftrong: But it was found that the vacuum doth not at all 
effe& upon Sena, what it had done upon thered Wood, 
Exp. 22th. for the Infuſion which was made iz vacuo, was 
not found more coloured, than that which had been left in 
the open Air without heat ; tho” the Sexza that had been 
ſhut up i vacuo had been ſo well penetrated by the Water, 
that it fell all to the bottom, as ſoon as the Air was let in a- * 
gain into the Glaſs ; which did not happen to the Sex 
which had not been {hut up zz wvaczo ; So there was reaſon 
to think, that Sexza is of ſuch a volatile Nature, that part 
of it is diſſipated zz vacuo; and that was the cauſe why the 
Liquordid not appear more tinged than that which had been 
left in the open Air: It was reſolved to make a farther in- 


quiry 
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VENICE: Experiments. i : TH 
quiry into that matter, by infuſing Sezzain Veſſe"exattly | 
ſhut up with Screws, and it was believed the TinQure X X; 
ſhould be higher in them: But it was-not done yet when I 


departed from Yexice : The Glaſs that had been put upon 
the Fire was much more coloured than the others, © 


EXPERIM NT 27th. 


The diſtilling i» vaczo hath alſo much imployed this lear- be 
ned Company, as age. Ip wg of Moment : the Inſtru- / 
ment that was made uſe of, differed but little from thoſe 
that have been deſcribed in the 24s. Coutin. Exp. Phyſicomech 
.of Mr. Boyle : Neverthelesſs becauſe I think it a little eaſier 
to be brought toexecution, I ſhall give here the Scheme of 
it, that thoſe who will be willing to work upon this Mat- 
ter, may chooſe which they ſhall think moſt convenient for 
their Deſigne. 4. h | 

See Fjg. 18. AAA Aare two glaſs Veſlels ; one to con- 
tain the Matters to be diſtild, and the other to receive the 
diſtilled Vapours. 

B Ba Tube which makes a communication betwixt- the 
two Veſſels, and their apertures do ſo exactly apply the 
one to the other , that the external Air can not pals be-. 
ew1iXt. : LAS. ] 

C C a {mall Pipe open at both ends, and ſoddered to a 
hole in the midle of the Tube B B. = 

DD D ancther inflexed Pipe one end whereof enterginto 
the Pipe C C, and-is tyed to it with an Eel-skin, that no9 
Air may get in ; the other end is applyed to the Air Pump, 
by means of which all the Air isexhautted from this Inſtru- . 
. ment - it can afterwards be ſeparated withour letting in-any 
Air, by means of the Eele-skin which being tyed, but not 
ſtretcht upon the two PipesD D C C, it can be ſeparate 
ehough to tye. the Eele-skin betwixt them, and- after- 

' wards untying it from the PipeD D, the Inſtrument exhau-' 
ſted of Air can be carried where one pleaſeth. 0 
\C 
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EXE SECTION th fra _ - 
* The firſt Experiment that was made with this-kind of 
Inſtruments; was to put two [equal quantities of Water, . 
into two Inſtruments all alike, and one. being exhauſted of 
Air, and the other left with the ordinary Air, they were put 
' to the fante degree of heat ; and both the Veſſels which were 
to receive the Yapours reſted in the ſame Bzſon of cold Wa- © 
ter : The Veſſel exhauſted -of Air begun very quickly to . 
work, and the Water tijat was umMt 
of the Balneam Marie which heated it was {carce luke-warm: 
and after a while it. was ſeen, that a ſnoon-full of Water 
had been diſtiPd in that; whereas in the inſtrument that 
had been left with the ordinary Air, there was not a drop - 
fo that it was not doubted that the wacuum 1s a means fir 
to facilitate Diſtillation. "Bs 


= : Te 


EXPERIMENT 2$t. 


The preceding Experiment having been judged of Mo- 
ment, it was thought fit to try it again with Sea Water,all the 
circumſtances above deſcribed were then obſerved, only 
Sea Water was made ule of ; the ſucceſs was like to the o- 
ther, as for the quickneſs of the Working in the exhauſted 
Inſtrument : but it was thought the Water diſtil'd zz watuo, 
was not ſo free from its Salt, as that which had.-been diſtiPd 
in thþejordinary Air : So that it was thought that could not? 
be ufeful for the particular Deſign, to make Sea Water 
freſh ; tho' on the other ſide, this propriety of altering but 
little the diftiPd Matters be extreamly advantagious in 
other Occaſions. | BO 


mit boy[Pd a pace, tho? that - 
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EXPERIMENT 29h. 


A. | i 
Afterwards another Inſtrument was made for Diſtillation 

niuch like that which hath been deſcribed Expey. 27th. but 
with this difference,vid. Fjg.18.that in this the Pipe BB which 
makes the communication betwixt the two Veſlels, 44 
was. 20 Inches high, and was in part made of Glaſs, ſome 
Wine was put into this Inſtrument, and.being exhauſted of 
Air, the ſide that contained the Wine, was put into a Bz!- 
neum Marie deep enough, that the degree of heat might be 
tneafur'd by the means of a Thermometer fitted to know the 
ſpecifick Gravity of Liquids,” and by this means we might 
know when the Water of the Balmewm Marie was heated, 
as much as was neceſſary to make it-one hundred8& 10h, part 
lighter, than it is.in the ordinary ftate betwixt the cold rea- 
dy to freeſe, and the great heat of Summer : We kept the 
Inftrument more than. an hours time in that ſtate, and yet 
the Vapours could not get up to the top of the Pipe B B 
which made the communication.; and the greateſt heighth 
to which ſome ſmall drops were perceived, was the heighth 
'of 15 Inches : This Experiment feem'd to; prove, that Va- 


-pours can't get up ſo eaſily to a great heighth iz vacuo, as in 
- the ordinary Air; for when they reQify Spirit of Wine, 


even the aqueous Particles get to a much greater heighth, 


. tho? they do notapply a greater degree of heat, than that 


which was applyed in this occaftion: So-that it was believed; 
theſe two Conſequences:might bg inferr'd 
 1.*Whean we are to diſtill ;» vaczo, it will beoften requi- 
ſite to take care that the Vapours may have bur a little way 
to get up, that the Diſtillation may . be facilitated ; for if 
we would have the Vapours get up too high, the vacuum 
would hinder inſtead of helping, 


2, That 
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\7 >> 2. That it may be hoped the wacw will be uſeful for 
_—S Redtifications; for the aqueous Particles having ſo little . 
ſtrength to. get up 7 vacuo : and the ſpirituous having much 
more, there is'reaſon to hope, that without . much difticul- 
vty, Experfence will teach the heighth inſtruments are to 


ſtill'd quick enough, without fearing the aqueous Particles 
may get vp with them. | 


EXPRIMENT. 3oth. 


Tt was reſolved afterwards to try what effe&t the diſtilling 
of Flowers iz vacuo would have; to that end two equal quan- 
tities of Roſes were put into two like diſtilling Initruments; 
and one of them being exhauſted of Air, the other was left 

with its ordinary Air ;. and they were put to the ſame de- 
gree of heat ; about half a ſpoon-full was diſtil'd in the In- 
{trument exhauſted of Air : but in the other there was none 
at all ; ſo that it was judged, that the extracting of the Air 
would be very uſeful for the ſtilling of Flowers; becayſe be- 
ing diſtilled ſpeedily in balmeo Mariz it will not be neceſſary 
'to diſtill them in Sand, or by open Fire which gives an em- 

pyreume to the diſtillation:Befides there will be no fear the 

molt ſubtile parts be loſt, but all-the ſweet ſmell will be pre- _. . 
{erved:and indeed when the inftrument was open the Water 
that had been diſtilled was found to have more {weet {mell 
than Roſe-ater. uſes to. have-:., And- a very remarkable. 
thing is, that this diſtilled, Water:thaving been kept ſome. 
dayes, did congeal: which 15a. thing that doth not happen 

to ordinary diftillations. SU; 5; | 


"have, and the degree ofheat fit tro make that Spirits be di- 
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EXPERIMENT 31th. 


The extraordinary effe& of the preceding diſtillationz” 
gave the Curiolity to try: what effe& the operation would 
have upor- Orazze peells,*two equal quantities of them were- 
thenfput into two like inftruments for diſtillation, and be- 
ing put in the ſame Ba/reum Mariz, that they might recieve 
the ſame degree of heat, one of thera was exhauſted of Air ; 
and the other was left with its ordinary Air, a quarter of 

- a ſpoonful of Liquor, was found diſtilled in that which was 
exhauſted of Air; but in the onther there was no appearence 
at all that any vapours had -paſt into the Receiver : So that 
it was ſeen that in -this diſtiliation, ' as - well as-in:thoſe that- 
had beea made before, the, vacuum facilitated much the 

., operation. Afterwards the recipient exhauſted of Air was 

* »S open, and the Liquor rhat had been diſtilled in it was found 

to have a perfeQ good ſmell, and that ſeveral ſmall drops of 

Oyl did ſwim upon it, which gave.occaſion to think this Ex-- 

periment might be uſeful , becauſe the Oyle that is generally 
diſtilled of Orazge peells hath not a good ſmell. | 


EXPERIMENT 18th 


After the Flowers and the Peels, they would alſo try ſome 
Fruits, -an Experiment then abſolutely like: to that which 
hath been deſcribed for the Orange peels, was tryed upon. 
. Plums: The Plums that were ix vacuo made a greater Ebul-- 
Iition, -that is-to ſay that a great quatity of bubbles of Air 
came out from their pores: and the vapours were alfo quickly 
ſeen to condenſe in the other ſide of the inſtrument, and aft- 


._ Era whule about halfa ſpoonful was ſcen to be cy" in 
that, 
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that, thoMot any vapours did appear yet in the other in- 
ftrument which had _ ontinary 6b TP he exhauſted in-. 
ſtrument was opened, and the Liquor that.had. been diſtilled _ 

in it was found'to have the perte&t ſmelt -of the Fruit : So _ i 
that it was believed this manner of diſtilling would be alſo | 
uſeful for the Fruits, and that it would ſerve*to render the . 
Operation more quick, as. well as to preſerve all the yolatile- '  _ 
parts. and all the virtues of Fruits that are to. be diſtilled. - 


* 


- Pm 


A Digreſſion to Explain the foregoing Experiments. 


I can not proceed any farther without —_ ſomething 
to prevent the wonder which-may ariſe from-ſo many Ex- 
periments and eſpecially from” this lafſt-made-upon Fruits, 
which do all confirm that the / vacuum 15 fit to hatten ex- 
treamly the diſtillation , and nevertheleſs we have ſeen an” 
effeQ abſolutely contrary 'Sec. 1. Exp. 434. the which Ex- 
periment was alſo made upon_ Fruits, and yet the Opera- 
tion in the. compreſt Air was without compariſon greater - 
than 2z vacuo. TI ſhall endeavour then to explain the: cauſes 
of the one- and the other of thoſe effeAs, that thoſe who 
cannot convince themſelves of them by Experience may 
not laugh at them as things that contradia one an-other: 

Notice 1s to be taken then. that all the diftillations made - 
at Venice, were done by a very ſmall. degree df heat ; So 
that none but the moſt volatile parts and little. intricated 
could be put Mmto motion, whereas.in the.434. Exp. of the 
1, Sec. the heat was ſo. great that ir ſeparated particles 
much 1atricated : 1t remains then to: know. | 

1, Why Particles little 1ntricated are diſtilled: quicker 
1 Vacut. - | « h | 

2. Why Particles more fixeare-on the contrary diſtilled: 
quicker in.the compreſt Air.. | 

Upon the firſt of theſe Phenomena T ay that the volatile 
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particles have almoſt no need of any ftrength to diſunite 


them, and it ſuificeth' that the heatmakes the preſſure a little - 


greater in one {ide than in the other, to make them 


quickly into that fide where there is leſs Poorars : And 1 wy | 
d by the heat, cauſ- - 


ask't why the ditference of preſſure cau 
cth not this effeQ in the compreſt Air as well as i» vac: 
I ſay that i vacuo the preſſure cauſed by the heat is the on- 
Pl preſſure that is there, and ſo.it doth cafily make its ef- 

et there being nothing to reſiſt it.; as a man being alone 
in a Room could ealily carry a weight from one; ſide to the 
other; But if beſides the Man I ſpeak of, there was a hun- 
. dred Mea on a ſide of the Room'and a hundred on the other, 
which ſhould thruſt one another ;* and the Man I ſpoke 
of at firſt would -joyn himſelf to the hundred Men of his ſide 
to break the equilibrium, and tobe able to pals on the other 
fide, by cauſing the other party to yeild ; it is eaſte to judge 


that this would be done much {lowlier than if this Man was 


alone. The inſtrument with the ordinary Air then havi 
a great preſſure. on both ſides, the little addition the heat 
mak's to one of them can't produce but an effe& much ſlow- 
er than when its preſſure 1s alone. "Rf. Een 
As for the 24. Phenomenum to wit why the Particles more 
fixe and more intricated are diſtilled more abundantly in 
the compreſt Air, it can be explained by continuing the 
fame compariſon, and: ſuppoſing 'that the weight or mat- 
ter that is to be tranſported, can't be taken wy unleſs it 


be firſt bruiſed and put to pieces,-.by treading or{ome other 


motion of the Men which thruſt one an other : for then jr 


is caſte to. judge that the greater number of Men will be the 
.more.able to bruiſe;and-dtfunite a greater quantity of that. 
matter, whuch (afterwards: will” be tranſported 1n- greater 


quantity than.if there was few or no Man to bruiſe it: So 
that when, there is much compreſt 'Air, which diſumtes 
and diſſolves the: ſaid Particles of Fruits, it is no wonder a 
greater quantitybe diſtilled; -than © when thoſe Particles re- 
main fixed together for- want of Air to diſſolve them. It 
- can be-concluded from all this _ diſtillations that require 
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122 SECTION we third. | 
a conſiderable hear, are to be made in, compteſt Air; but fo 
things that are very volatile and which, require a ſmall heat, 
the acute will be 4 great . deale better, be) 25,3 


EXPERIMENT. 33th. 


As Feſſamine hath qualities very fit to comfort the heart, 
as well as to pleaſe to the {mell,.1t was judged to'be vey 
worth while'to make ſome -tryal of it :_Jaſſanize Flowers 
then were pur into an inſtrument fit ro-diftill:;z 440, and 
being exhauſted of Air it, was put to a moderate heat. of the 
Balneurms-Marie : When about a quarter. of a' fpoonful of Li- 
quor was diftilld, the Inſtrument. was open, -but' that Li- 
quor was not found to have ſo iweet'a ſmell. as it had been 
hoped, which gave occaſion to think this ſent is'of ſuch-.a 
volatile ſubſtance that it flyes away. m the ſame: time: that 
the Glaſs is exhauſted; orelſe that the heat'tho? very mo- 
derate had yer been too great; and."that;;the; beft 'would be 
to uſe no'other heat than that of the Sun, to diftill Flowers 
as tender as theſe. - | 1 


EXPE RIMENT. 34h. 


They have alſo tryed what cffe& vacmur would have up- 
on the diſtilling of fermented Liquors: Some Wine was 
put to be diſtilled into two inſtruments alike with this on- 
ly difference, that one was with its ordinary Air; and the 


hauſted of Air beguna great deal ſooner than the other to 
work ſenſibly, and the Liquor that was diftilPd was found 
to be very good Brandy : So that it may be expeRed- that 
by the means of the Air Pump , Brandy may be made 
quicker and cheaper than it is uſualy done. 


other was exhaufted of Air: The inſtrument that was ex-- 
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- periments 1n Anatomy ; one of t 


_ ir neceflary to ſend Mr. Sarrotti into England again with 


"tain its Subjeas with ſo much Tranquillity in the enjoy- 


= VENICE Experiments. 123 

The Air Pump hath alſo been obuſe to make ſeveralEx- _ 
m hath already been ſeen 

pginted in the Jawrnal des [cavans of the 6:h.of Marchi684.and®* - 

it hath been ſo well recieved, that the Publiſhers ofthe Nou- " 

wvellrs dela Republique des Lettres in Hollande ; and of the Atta 

Ernuditorum in Germany have judged it worth while to tran- 

{cribe it into their Works ; I ſhall not therefore deſcribe it 

here now, but rather make an end to theſe Papers: Becauſe 

being departed from Yezzice T could not be witneſs of what 

hath been done ſince in the Academy : Yet we may be fure 

that after having paſt over the difficulties that do uſually at- 

tend the beginning of any great undertaking, theſe Gen- 

tlemen did afterwards proceed even more ſucceſsfully than 

they did-at firſt: Bur at laſt the Senate having! judged 


the ſame CharraCter. that he had ſo well ſuſtained hereto- 
fore, he hath been obliged to leave off theſe deſign's, and it” 
is already ſome time ſince the Academy is over. But al- 
tho”. it hath laſted ſo little it hath nevertheleſs produced 
conſiderable effetts, ſince'beſides the good diſcoveries they 
have made, it hath-alſo ſhewn how much may be expected 
of Venetian Witts when they will be willing to apply them- 
ſelves to that Study : and there is reaſon to believe that ſince 
this wiſe Republick hath been able ſo long a time to main- 


ing of the great Riches they, have already acquir'd ; it wall 
alfo encourage them to acquire continually new ores by di- 
ving into the unexhauſted Treaſures of Nature. 
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C'! Ince the Printing the 19th, Experiment of the third Sec. 
\ kJ) 4048 4 Piftol producing, no Sparks 11 vacuo, the thing hath 
be . been tried in the Royal Society, and the Piſtol was ſo good that 
"whe triguer falling , gave ſo great a light in hierk, that ſore 
3 would think that there had been ſome Gun-powder kindled in 
Ws * the Pan: But when the Air was exhauſted and the triguer cauſed 
'S. zo fall ia vacuo, »oſparks were to be —_ even in toe dark. Ne- 
W- --* wertheleſs my Lord of Pembrok © ſtood in [ach a place where he 
4] | - might ſee the firſt Colliſion of the Steel and Flint, and in that ” ® 
\N place at the time of the Collifion, he could diſcern ſome faint Light <. oy 
F in the Dark ; but t6 be ſurer of it he cauſed ſome Gentlemen to ; 
ftand in the ſame place, and the Experiment bring repeated they 
obſerved the ſame Light: From whence it was concluded that 
Light may indeed appear meerly by « wialent Motion, but that 
0 Sparks of Fire can be produced without the intervention of 
Air : And it is likely when they ſaw no Light in the Dark at 
Venice, it was meerly becauſe YAM out that no- body ſtood in the - | 
place from whence it might be obſer Fees, 
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L L ERRATA, 


| Page 18. line 21. for to large read too large. p. 28 1, 6, for 
to ripe read 700 ripe. p. 36. 1:4. for to it theſe, read to it and 
/ pt a frame, theſe. p. 36. 1. 22. add wid. fig. 9. p. 38.1.8. 

ec." 2; 21. read ſect 2. exp. 21 p. 46.4.9. for fig. 25. read fig. 
15.p. 47.4, 9. for freely : run read freely run p.81 1. 13 for fig. 
I5. read fig. 16. - ES | 
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